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Departments

woodworkersjournal.com
Do you watch the Woodworker’s Journal channel 

on YouTube? Did you know we have a channel 
on YouTube? Do you know what YouTube is? If 

you answered no to any of these questions, then I’ve got 
great news for you.

I’m sure most of you have watched videos on YouTube. 
The website hosts millions of videos, including every-
thing from movie previews, to actual news stories, to silly 

events, and downright dumb stunts. A lot of it is purely for entertainment. 
But you’ll also find a lot of useful instructional videos, including hundreds 
of woodworking videos on the Woodworker’s Journal channel. Over 89,000 
subscribers already enjoy our free channel where we share new videos  
every Tuesday and often share more throughout the week. Go to  
www.youtube.com/WoodworkersJournal and you’ll find our latest videos and 
some of our favorites from other woodworkers on YouTube. I can’t promise 
any silly pet tricks, but you might catch a few bloopers.

— Dan Cary

 8 Letters
Readers build chair and cabinet 
projects, plus share their thoughts 
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New tools that can: turn a flat 
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… and more.
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apply it.
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Deep roots, sandpaper’s long 
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8 April 2017   Woodworker’s Journal

WOODWORKING FOR YOUR HOME
Most woodworkers do home improvement work. It’s just who 

we are. And, while most of us would not choose to call our-

selves “DIYers” as the term has come to be known on cable 

TV shows, we are indeed “Do It Yourself” folks in the truest 

sense. If I need a new wall or cabinet in my house, there is a 

99% chance that I will be building it. 

Which brings me to this issue of the magazine. Two of 

the projects, the bathroom vanity and the Murphy bed, are great examples of using 

woodworking skills to enhance your home. Trends change in kitchen and bathroom 

cabinetry — with that in mind, Anatole Burkin’s new vanity is a beautiful modern 

upgrade. And speaking of trends, Murphy beds are hot right now, so we asked our 

old friend Bruce Kieffer to build us an “on trend” version using some new, more 

inexpensive hardware. It is easy to build and could be just the ticket for making 

more effective use of that spare room in your home. 

Our Weekend Project is another home front winner. If your family is like mine, 

you have folks scattered across the county, or even the world, living in different time 

zones. Kimberly McNeelan builds a clock that can help us keep track of our loved 

ones and know when (and when not) to call them (my brother in California just loves 

it when I call him at 5 a.m.).

So here is to some home improvement, woodworking style!

— Rob Johnstone

Letters
On the Home Front

Chair Changes
I built the chair shown in the 
October 2016 issue [“Making 
Shaker Work Chairs”]. As I no 
longer have a lathe, I decided to 
make the parts square or rectan-
gular as you can see in the photo. 
I cut the inner surfaces of the legs 
at a 10˚ angle to allow the spread-
ers to align correctly. All parts 
are made of pine. I used a piece of 
denim for the seat material as the 
webbing would have been quite 
expensive. It was a fun project. It’s 
a cute chair.

Bill Miller 
Buffalo Grove, Illinois 

Ole Ironsides’ Wood
In reference to the item in the 
December 2016 Hey, Did You 
Know? column: 

The real reason cannonballs 
bounced off the U.S.S. Consti-
tution’s sides was that the live 
oak timbers used to build her 
were green, unseasoned wood. 
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Reader Bill Miller made some 
changes to our chair project.



Bend the sanding rules.
This abrasive takes on any shape to 

make detail and flat sanding easy. And 
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tears and creases. It’ll change the way 

you think about sanding.

Ultra Flexible Sanding Sheets and Rolls
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Letters continued

The British had already denuded the 
American Colonies of old-growth white 
and red oak, and the newly independent 
United States needed frigate ships now!

Southern (jack) pine trees made 
straight, flexible masts and yardarms as 
well as providing pitch and turpentine 
spirits. All of these materials were con-
sidered “naval stores,” and the colonists 
were forbidden to sell them to countries 
other than Britain. 

After 240 years, those same live oak 
timbers would probably have trouble 
bouncing a high-speed marble (not that 
anyone would dare to try). If you have a 
chance to visit Boston, “Ole Ironsides,” 
afloat in Boston Harbor, is a beautiful 
display of the master craftsman’s art. 
To touch that wood is a history lesson 
in itself. (I always hope that a little of 
that craftsmanship will soak into my 
fingertips.)

Bob Pittelkow  
Bloomington, Minnesota

Pressure vs. Force
I’m a long-time reader of WJ, and I’ve no-
ticed that advertisers are losing sight of 
the distinction between pressure (force 
per unit area) and force (just force) 

when talking about clamps.
For example, the ad for 

the excellent Piher “Max-
ipiher” clamp says it can 
apply a maximum pressure 
of 2,250 lbs. I suspect that 
it is really a maximum 
force of 2,250 lbs. Spread 
over five square inches, 
that would be 450 pounds 

per square inch, which is still a lot 
of pressure, certainly adequate for 
most woodworking, and maybe 
enough to make plywood or MDF.

Tom O’Brien 
San Antonio, Texas

Oldie But Goodie
I was going through 
past issues of Wood-
worker’s Journal and 
decided to build your 
“Recycled Cabinet” 
in the February 2014 issue. I can’t class 
mine as recycled, however, as I used 
3/4" pine for the sides and 2x6" pine for 
the front, as this was easier to get. I got 
an old casement window from a local 
antique/junk store. Finished the project 
with Minwax Gunstock stain, coated 
with poly, and the back slats with shel-
lac. The finished piece looks “antiquey” 
to me, and I’m using it for an entertain-
ment cabinet in the basement. 

E.J. Emery 
Mount Ida, Arkansas

Finesse the Fulcrum
I spent 30 years teaching mathematics to 
middle school and high school students 
as well as members of a woodworkers 
guild. In the December 2016 issue, 
I noticed what I consider a common 
geometric error concerning angles, 
specifically trapezoids or isosceles 
trapezoids. In the article “3 Kitchen Doo-
dads/ Toasty Tongs” by A. J. Hamler, he 
describes how to make the fulcrum for 

Continues on page 12 ...

E.J. Emery cut an opening in the back slats of 
our Recycled Cabinet plan for his TV receiver. 
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Letters continued

the workpiece on the band 
saw: a trapezoid with two 
90˚ edges against the fence. 
In part (2) of the sketch I’ve 
“squared” the workpiece 
vertically by trimming the 
bottom so it sits squarely ver-
tical. It’s still a trapezoid, but 
it’s now tilted to the left by 
shaving off that tiny little bit, 
creating the vertical profile of 
the fulcrum. Because that cut 
makes the trapezoid symmet-
rical vertically, that 5˚ angle 
on the left lost 2½˚, making 
that side 87½˚ from vertical. 
Meanwhile, the 90˚ face that 
was against the fence also 
tilted 2½˚ from vertical, also 
making it 87½˚ degrees. The 
angles in those corners then 
become 2½˚ each. 

“Cut 3” in part (2) of the 
sketch simply squares the 
top of the fulcrum at the 
same time it cuts it to length.  
The result is the fulcrum 
in part (3) of the sketch, 
which matches the drawing 
accompanying the article  — 
the “top view” of the fulcrum 
if you laid the Toasty Tongs 
down on the table.

 — A.J. Hamler

Vacuum Bags as Filters
Your December 2016 issue 
had a Tricks of the Trade 
item that left me scratching 
my head. The contributor of 
“Bags are Better than Filters” 
says to use vacuum bags 
instead of pleated filters on 

his shop vac. In the picture, 
the pleated filter would be 
installed over the fan cage. 
However, adding a vacuum 
bag would serve no purpose 
other than making it a little 
easier to empty. A plastic trash 
bag would work the same and 
be a whole lot cheaper. But 
neither will eliminate the need 
for a filter over the fan. 

Dave Hulett 
Hot Springs, Arkansas 

WJ Responds: You couldn’t 
use a plastic bag the same 
way as the filter bag, because 
air can’t pass through it. If 
you connected a plastic bag 

to the tank inlet, the vacu-
um’s motor would rip it off 
and then start sucking air. 
The bag would probably then 
get wound around the impel-
ler blade and make a huge 
mess inside the motor.

The vacuum bag is de-
signed to be both a container 
for the vacuumed debris and 
a giant filter. That’s why the 
round pleated filter isn’t nec-
essary when using the bag.
                             — Chris Marshall

the tongs. He also shows a 
photo of the method used to 
cut the fulcrum with a band 
saw along with a drawing of 
the top view of the fulcrum 
desired (both on page 51).

The author states: “I only 
made a single 5˚ cut, but 
once you square the ends 
when cutting the wedge to 
width and length, it evens 
out to 2½˚ on each side.” I’m 
sorry, but this cannot ever 
happen. What the author 
produces by making this 5˚ 
angle cut on only one side of 
the block of wood shown is a 
trapezoid with two 90˚ angles 
on the side against the fence 
and an 85˚ and 95˚ angle on 
the cut long side. No matter 
which side or edge is then 
placed on the table or against 
a crosscut guide, one cannot 
square the ends without 
maintaining this figure. 
Thus, one cannot change a 5˚ 
cut on one side into two 2½˚ 
angles with one on each long 
side of the block.

 Clark D. Schultz 
Wichita, Kansas 

WJ Responds: Mr. Schultz 
is right that you can’t literally 
change a 5˚ angle on the 
side of a trapezoid to another 
angle — I just changed the 
orientation of the trapezoid. I 
did a quick sketch:

In part (1) of the sketch 
above is my original cut of 

Check online for more content 
covering the articles below:

Stumpers (page 18): Vintage 
horsedrawn grain binder in use 
(video)

Shop Talk (page 20): PORTER- 
CABLE Restorer surface prepara-
tion tool in action (video)

Woodturning (page 24): Riving 
green wood for turning spindles 
(video) 

Murphy Bed (page 28): 
Overview and benefits of Rockler 
Murphy bed hardware (video); 
Material Lists for twin and full-
size Murphy beds (PDFs)

Shoe Storage Bench (page 44):  
Steps to assemble a shoe storage 
project (video)

Technology & Woodworking 
(page 52): Introduction to tools 
which use mobile device apps 
(video) 

Weekend Projects (page 68): 
Using a keyhole bit; routing a 
square hole with a jig (videos)

What’s in Store (page 76): 
Rockler Miter Fold Dado Set and 
other featured tools in action 
(videos)

Finishing Thoughts (page 82): 
Brushing on varnish and cleaning 
the brush (video)

There’s more online at 
woodworkersjournal.com

MORE ON THE WEB
www.woodworkersjournal.com

A.J. Hamler sketches out the math of angles created when he cut 
a trapezoid as part of the “Toasty Tongs” project.
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Tricks of the Trade
Enlightening Tips for Your Shop

Sponsored By

Simple Scroll Saw Resawing
Here’s how I resaw small stock into thinner 
pieces at my scroll saw. I clamp my work-
piece standing on edge to a 2" x 2" scrap 
block that’s long enough to support the 
wood and clamp. Leave a little space be-
tween the back edge of the wood and your 
C-clamp for the blade to exit the cut. Now, 
just push the assembly through to make the 
resaw cut following your layout line. 

Dale Miller
Modesto, California

Clamp-on Workbench Storage Trays 
These little 9" x 3" plastic 
organizer bins sure are 
handy to have around 
the shop, and you can 
find them at hardware or 
home decor stores. To 
make them even more 
useful, I screw a piece of 
3/4" scrap to one side of 
the bin, then fasten a lon-
ger strip of hardboard to 
the top of the scrap. Now 

I can clamp these trays by their hardboard “ears” close to wherever I’m working. 
They’re great for holding small tools, fasteners or other supplies.

John Stahr
Chicago, Illinois

Masking Around Dowels or Plugs with Scrap Metal
When I’m installing dowels or plugs to fill screw holes, here’s how I prevent glue 
squeeze-out from soaking into the surrounding wood. I drill a hole the same 
diameter as the dowel or plug through a piece of thin scrap metal, and I tape it 
down in place after aligning it over the hole. Then I spread glue in the hole, in-
stall the dowel and tap it home. Any squeeze-out that rises out of the hole around 
the dowel or plug ends up on top of the metal. Once the glue sets a bit, I lift the 
metal mask off to remove the excess glue. You can sand the metal around the 
rim of the hole until it’s razor-thin, which makes this trick work even better!

Paul Guncheon
Wahiawa, Hawaii

Easier-opening Spring Clamps
While building a summer project with my teenage granddaughters, they found 
my 2" spring clamps difficult to squeeze open. So I devised this simple modifi-
cation to make the clamps easier to use. I installed a 1/4"-20 carriage bolt into a 
pair of holes I drilled through the handles, then added a washer and a knob. Now 
the girls can simply twist the knob to open the clamps, or squeeze the handles 
and adjust the knob to hold the open setting. Loosening the knob closes the 
clamp. I think anyone with limited grip strength will appreciate this convenience.

Jim Moorehead
Barrigada, Guam
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GET PROFESSIONAL RESULTS
WITH PRECISION TOOLS AND JIGS

Use Deluxe Doweling Jig Kit
by General Tools for 
Professional Results

General Tools is the 
recognized leader in the 
design and development 
of precision specialty 
tools, committed to 
innovation and dedicated 
to delivering exceptional 
customer service.

We’re proud to provide 
Professional Tradesmen, 
Craftsmen and DIYers a 

cal hand tools and 
precision measuring 
and inspection tools.

In addition to our standard payment (below), Gerald Welf of  

Fridley, Minnesota, will also receive a General Tools 

ToolSmart Moisture Meter, Digital Angle Finder and Laser 

Distance Measurer for being selected as the “Pick of the Tricks” 

winner. We pay from $100 to $200 for all tricks used. To join in 

the fun, send us your original, unpublished trick. Please include 

a photo or drawing if necessary. For your chance to win, submit 

your Tricks to Woodworker’s Journal, Dept. T/T, P.O. Box 261, 

Medina, MN 55340. Or send us an email:  

tricks@woodworkersjournal.com

TRICKS OF THE TRADE SPONSORED BY GENERAL TOOLS

DIY Shop Lighting
Recently I decided to do something 
about my poor garage shop lighting. 
I purchased an electrical box, double 
flood lamp holder, an extension cord 
and a remote-controlled On/Off switch. 
I assembled them into the rig you see 

here and bolted an “L” bracket on the back for mounting purposes. I installed two 5,000K 
LED flood lamps and mounted the light on the steel bracing that supports my garage 
door opener (GDO). With the remote switch plugged into the GDO’s outlet, I can turn 
this light on and off from anywhere in the shop with the remote control. I’ve aimed the 
light at my assembly table. The raking angle really helps me see the imperfections in my 
assembly and finishing processes while brightening up a dark space. 

Gerald Welf
Fridley, Minnesota

Safety First 
Learning how to operate power 

and hand tools is essential for 

developing safe woodworking 

practices. For purposes of 

clarity, necessary guards have 

been removed from equipment 

shown in our magazine. We 

in no way recommend using 

this equipment without safety 

guards and urge readers to 

strictly follow manufacturers’ 

instructions and safety 

precautions.

PICK
OF THE
TRICKS
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Questions & Answers
Composite Lumber: For the Birds?

QWe have some leftover 
composite lumber from 

a deck. I was planning to use 
it for birdhouses. Do you rec-
ommend composite lumber 
for birds, or is it harmful?

Lavern Farmwald 
Grayson, Kentucky

A Weighing durability 
and safety, the balance 

tips substantially to a “no” 
answer. 

Composite lumber, which 
is wood fiber mixed with 
recycled plastic, bound with 
glue, gets high points for 
durability. The birdhouse 
you make from scraps will 
probably last as long as 
the deck, bench or table 
you fashioned.

The Massachusetts 
Audubon Society 

expresses 

THIS ISSUE’S EXPERTS

Dr. Jim Randolph, DVM, is a 
veterinarian practicing in 

Mississippi who regularly blogs 
at www.mypetsdoctor.com.

Michael Dresdner is a nationally 
known finishing expert and  

author of The New Wood  
Finishing Book.

Rob Johnstone is the publisher 
of Woodworker’s Journal.

Contact us
 by writing to “Q&A,” 

Woodworker’s Journal,

4365 Willow Drive,

Medina, MN 55340,

by faxing us at (763) 478-8396 

or by emailing us at: 

QandA@woodworkersjournal.com 

Please include your home 

address, phone number and

email address (if you have one)

with your question.

concern that non-wood 
products, specifically metal 
and plastic, are considerably 
more dense than common 
domestic wood species and 
lack the breathability of 
wood. That interference with 
natural air and water vapor 
movement could lead to a 
moist environment, resulting 
in fungus, mold and associ-
ated respiratory conditions. 
High heat and humidity 
are especially dangerous to 
young birds. 

Noted local wildlife veteri-
narian Dr. James Askew ex-
pressed concern to me about 
the binders used in compos-
ites. Not only could chemicals 
leach into the living area, but 
birds inclined to customize 
their houses by pecking 
might accidentally ingest 
chemicals and/or plastic.

  —   Dr. Jim Randolph, DVM

QEnjoyed your Decem-
ber 2016 issue and 

in particular the advice 
for finishing kitchenware 
[Finishing Thoughts, “Coat-
ings for Kitchenware”]. 
However, I was left with an 
unanswered question that 

I have been pondering for 
some time: What finishes 
do you recommend for use 
on a coffee cup? Given the 
relatively high temperatures 
involved and the somewhat 
acidic character of the coffee, 
I have found it difficult to 
find a satisfactory answer to 
my question.

Buzz DeHooghe 
Elmira, Michigan

A There’s a good reason 
you don’t see a lot of 

wooden coffee cups. 
Few finishes will hold up 

to the assault a ceramic cup 
easily tolerates. In fact, even 
the wood itself won’t do very 
well against the moisture, 
heat, abrasion and stains a 
coffee cup must endure.

Your best bet is to first 
impregnate the wood with 
thinned epoxy or polyester, 
then topcoat with a durable 
finish. Impregnating wood 
with one of these plastics will 
help stabilize it so as to resist 
movement from moisture. 
This should give your finish 
a better chance and may pos-
sibly reduce the likelihood 
of the wood cracking in your 
wooden coffee cup.

Theoretically, if the epoxy 
or polyester is smooth 
enough, you could polish the 
surface and be done with it. 
However, I’d advise adding a 
protective coating once the 
impregnating resin is cured.

For that, oil-based exterior 

16

Is composite 
lumber a good 

choice when 
building a birdhouse? 

We ask an expert.
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polyurethane may be the best 
option. It’s tough, flexible, 
heat- and chemical-resistant, 
and fairly stain-resistant. Ap-
ply it to the smoothly sanded 
cup’s surface, and you should 
have something that will last 

at least a reasonable amount 
of time.

Or, you could do what I 
do: use glass coffee cups for 
drinking and save the wood-
en ones for show. 

— Michael Dresdner

Q O.K., I give up. Why 
would I adjust the “or-

bit” on my handheld jigsaw? 
And furthermore, what is it 
orbiting around? 

M.L. Larabee 
New York, New York

A Handheld jigsaws, 
sometimes called sabre 

saws, power their blade in 
an up and down motion. 
They are extremely handy 
tools — I used one for years 
as my “poor man’s band saw” 
before I could afford a real 
band saw, as they are adept 
at cutting curves. 

The term “orbit” refers to 
a somewhat circular move-
ment of the saw blade that 
you can adjust: no orbit, and 

Winner!
For simply sending in 

his question about using 

composite lumber for bird-

houses, Lavern Farmwald 

of Grayson, Kentucky, wins 

a Portamate PM-7500 

Folding Miter Saw Stand.

Each issue we toss new 

questions into a hat and 

draw a winner.

What is a proper finish for a wooden coffee cup? Our expert explains what 
it is and how to do it — and why he wouldn’t.
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the blade moves straight up 
and down as it cuts. (Not 
every handheld jigsaw has 
an orbit adjustment, but most 
do.) A high setting for the 
orbit, and the blade moves 

in a straight line down and 
rotates backward when it 
is at the lowest point in its 
stroke. Because jigsaws cut 
on the up-stroke, this change 
makes the cut more aggres-
sive and faster — especially 
in thick material. It also is a 
bit more efficient at remov-
ing sawdust. The tradeoff is 
that the cut will usually be 
rougher — with more chips 
and saw marks on the face of 
the material. 

So why would you ad-
just your orbit? If you are 
cutting thin stock, or want a 
smoother cut in, say, thick 
hardwood, zero or less orbit 
is your best bet. If you want 
to cut faster with less effort 
in thick material, but are 
not as concerned about the 
quality of the cut, more orbit 
is better. As to what your saw 
is orbiting around … the sun, 
just like the rest of us.

— Rob Johnstone

Questions & Answers
continuedStumpers

Woodworker’s Journal editor 
Joanna Werch Takes compiles 
each issue’s Stumpers responses 
— and reads every one.

What’s This?

Past Tension 
Readers remember past twines.

Wesley Swartout of Spearfish, 

South Dakota, suspects this tool 

was used in a particular industry. 

Do you know what it is? 

Send your answer to 

stumpers@woodworkersjournal.com 

or write to “Stumpers,” 

Woodworker’s Journal, 4365 

Willow Drive, Medina, MN 55340 

for a chance to win a prize!

In our December 
2016 issue, we 
shared a mystery 
tool that Darryl 
Mickelsen of 
Austin, Minnesota, found at 
an auction. We wonder: was 
it a farm auction? Read on …

“The device is a twine 
tensioner,” said Willard 
Dahlinghaus of Minster, 
Ohio. Harlen Maier of 
Stockton, California, elab-
orated: “These gears were 
used on a grain binder and 
maybe also on a corn binder 
that a farmer was using.” 

“The twine to tie the 
sheaves goes through this 
to control the tension of 
the twine,” said Dan 
Hershberger of Spickard, 
Missouri.

Jerry DeBord of Brady, 
Texas, who called it a twine 
“dog,” said, “Binder twine 
was threaded between the 
cogs (dogs) from the roll 
of binder twine. It kept the 
the twine ready for the arm 
to catch to make bundles 
without getting tangled and 
with the right amount of 
tension, much like keeping 
the fishing line between the 
thumb and forefinger when 
casting.” Jerry went on to 
reminisce: “As a teenager, I 
helped make thousands of 
bundles. I believe I could 
have replaced or repaired 

almost any part on a row 
binder in the dark.”

Ammon Hoover of 
Scottsville, Kentucky, notes 
that, “In the picture, I can 
see the hole in the cast 
frame where the string goes 
to the rollers, then it runs 
through the rollers and out 
a hole on the other side. To 
increase tension, you screw 
the nut down on the spring. 
To decrease, you back it 
up. I have worked a lot with 
binders (horsedrawn), and it 
looks very familiar.” 

Reuben Raber of Mill-
ersburg, Ohio, reiterated 
that the item was meant 
to feed the twine evenly 
“as it’s drawn through the 
knotter and needle as it’s 
used to tie bundles of grain 
or corn sheaves. The twine 
has a tendency to be curly 
as it unrolls from the twine 
‘ball.’ This tensioner helps to 
straighten it out as it feeds 
into the needle.” Reuben’s 
claim to expertise? “I hap-
pen to be an Amish farmer 
as well as a woodworker.”

Winner! Dan Hershberger of 

Spickard, Missouri, wins a RIDGID 

18V Stealth Force Pulse Driver Kit 

(R86036K). We toss all the Stumpers 

letters into a hat to select a winner.

The “orbit” of a handheld jigsaw 
blade changes how agressive the 
cut is but sacrifices cut quality.

You get a closer look at the inner 
workings of our mystery tool in 
this drawing from a patent filed on 
a version of the tool in 1931 (U.S. 
patent 1,964,496).

String

For a video of a horsedrawn 

grain binder in use, please 

visit woodworkersjournal.com and 

click on “More on the Web” under 

the Magazine tab.

MORE ON THE WEB
www.woodworkersjournal.com

VIDEO
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Shop Talk

After graduating 
from college with 
an ar t degree, 

Marco Terenzi spent a 
brief time making large, 
sculptural items — which 
would lead, he realized, to 
“a career path of selling 
to galleries.” At the same 
time, he was making metal 
miniatures of his items 
for fun. “I figured I liked 
doing it so much, I’m just 
going to keep making 
miniature things.”

Marco’s specialty in min-
iature things just happens to 
be miniature woodworking 
hand tools. Built to 1/4 
scale, his tools are not only 
miniature, but functional — 
although, he says, he sells 
them as collectibles: “I don’t 
know if those tiny screws 
would stand up to daily use.”

In his own possession, 
however, is a jack plane mea-
suring a little over 31⁄2" long 
that Marco says he uses “all 
the time. I bring it to shows 
and let people take shavings 
with it.”

His miniature tools are, 
indeed, created just like 
their larger counterparts, 
with heat-treated tool steel. 
“They’re made the same way 
as the real ones,” Marco said. 
For the jack plane, which 
has 16 parts, “It took me 
five months to make 20. I 
machined every little screw, 
everything. I had to make 20 
jigs and fixtures to make it. I 
have to make all the pieces to 
scale to be able to pull it off; 
that’s what makes it super 
fun for me.”

In addition, in order to 
make his collectible minia-
ture tools, Marco often has to 
make miniature tools that he 
will use in the building pro-
cess. For example, he might 
need to make a small chisel 
out of tool steel. “I could have 
four or five hours into a chisel 
before I ever start cutting 
wood with it,” he said. 

The people who are 
buying Marco’s tools, he 
says, divide roughly into two 
groups: people who have 
collected miniature tools in 
the past, and new collectors 
(often those interested in 
antique and/or rare tools) 
who appreciate the time and 
effort that goes into them. 
“Since I make less than 20 
of everything, mine would 
be considered rare tools,” 
Marco said. He’s not selling 
to the miniatures world — 
people who create scenes in 
dollhouses, for example. The 
common scale there is 1/12, 
not Marco’s 1/4. 

But he has encountered 
“mostly older guys” who 
have made miniature tools 
in the past, and has acquired 
tips from them, most notably 
spending a week in the shop 
of Paul Hamler, who has 
been making miniature tools 
since the 1980s. “I’m kind 
of keeping the craft alive,” 
Marco said.  

Since he was a kid, Marco 
has been interested in how 
things are made. Also, “I like 
working with jewelry-size 

This photo shows the full set of 
finished cap irons for the line of 20 
jack planes Marco made. 

Maker of Minis: 
Tiny Tools Work!

Marco Terenzi  
makes miniature 

 woodworking tools, such 
as this 3 1⁄2"-long jack plane.

An overview of the 16 parts 
for Marco Terenzi’s miniature 
jack plane, shown with a 
penny for scale.
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things. Making miniatures is 
a combination of everything 
I love: small things, tools, 
woodworking.”

His first introduction to 
woodworking came as a boy 
of seven or eight, when he 
built model airplanes out of 
balsa wood kits from the 
hobby store. At age 10, he 
said, his parents were nice 
enough to get him a Delta 
benchtop lathe for Christ-
mas. (He still uses it.) And, 
during his college “Art 
Furniture” program, which 
mostly had a sculptural 
focus, there was what Marco 
described as a “crash course” 
on woodworking.

“I quickly became more 
fascinated with the tools,” 
he said. “I like the tools 
just as much as working 
with them. With tools, what 
they’re capable of depends 
on who’s holding them and 
using them.” 

In his own case, “There’s 
a balance of making tools 
to keep and use and ones 
to sell. In a perfect world, I 
would only make one or two 
of each thing and move on, 
but I have to make a profit. 
The list of stuff I want to 
make is about 80 years long.”

Although past miniature 
tool makers have often 
focused on replicating rare 
items, Marco’s interest is in 
the more commonplace tools. 
“I just like traditional design,” 

he said. “I do keep up with a 
lot of the new stuff, and in the 
future, I want to make more 
miniatures of tools that are 
common these days,” he said, 
like the jack plane, which he 
describes as “super popular 
in the last 10 years for the 
hand tools user.”

When he takes on a 
project, Marco said he finds 
encouragement by posting 
his process on Instagram 
and receiving supportive 
comments. “Otherwise, I 
don’t talk to people,” as he’s 
ensconced in his shop work-
ing, Marco said.

One of his biggest safety 
concerns, Marco said, is that 
“The tools I use are super 
small. I have to watch for 
eyestrain from looking at 
something too small for too 
long. I do use a stereomicro-
scope for a lot of my work, so 
I can see it without too much 
eyestrain.”

“I think the microscope 
is what got me to the next 
level,” Marco said, noting 
that he finds it useful during 
the finishing process of his 
tools. Marco’s preferred 
finish is “shellac, diluted 
down super-thin, many 
coats, like a French polish.” 
He also waxes everything, 
metal and wood alike, with 
Renaissance Wax.

And, in fact, a large portion 
of Marco’s miniature wood-
working tools are, indeed 

made out of metal, and re-
quire his metalworking skills 
more than woodworking. “I 
guess I’m more fascinated 
with the idea of woodworking 
than the act of it,” he said. 

For more of Marco’s 
work, visit his website at 
www.marcoterenzi.com.

  — Joanna Werch Takes 

Metalworking skills 
are required to 
create the miniature 
woodworking 
tools: Marco needs 
to forge hammer 
heads, chisels and 
more.

This “mini shop” setup 
includes a variety of func-
tional mini tools, including 
the saw that’s cutting the 
wood in the vise.

Marco’s miniature tools, like this drawknife, are built to 1/4 scale — and 
are fully functional.

Eleven pennies still don’t 
stack up to this ball peen 
hammer, made from heat- 
treated tool steel and 
boxwood.

21
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Shop Talk continued

Just what the heck is the  
PORTER-CABLE Restorer 
tool (you might ask)? From 
the perspective of the inven-
tor, Robert Kundel, Jr., the 
answer is: “What can’t it be?” 

Robert originally invented 
the tool as a solution to the 
problem encountered at his 
workplace, Kundel Cranes, 
of cleaning up dirt and rust 
around cranes’ corners 
and beams. 

“I went home and took my 
wife’s Dirt Devil® vacuum 
apart. I thought I would just 
put rollers on” to create a 
handheld surface prep tool. 

After that failed, he pur-
chased a $20 angle grinder, 
ripped its gearbox off, and in-
stalled it on a metal frame. It 
“worked amazing on metal,” 
Robert said, and he decided 
to try it out on the annual re-
finishing of his patio. “I used 
it on my patio hand railing, 
and it stripped it down in 
seconds to brand-new wood,” 
he said. 

Unlike a typical belt sand-
er, which “is so wide that 
it heats up the surface and 
makes paint gummy so that 
it sticks to the sandpaper, 
and ruins your abrasive,” 
Robert said, the Restorer 
“tends to flick material off: it 

works like a truck 
tire would throw 
mud.” This means 
the work surface 
stays cool, pre-

serving abrasives. 
“The harder you 
push in, the deeper 
you go,” into a sur-
face, Robert said. 

Realizing the tool could 
have many uses — “Any roll-
er you put in, you change the 
applications” — Robert ended 
up manufacturing it through 
his own company, Wellington 
Tool, with a licensing agree-
ment with PORTER-CABLE. 

The tool goes through all 
of PORTER-CABLE’s regular 
testing and is branded with 
that name, a help in getting 
retail space, while Robert 
pays the larger company roy-
alties from product sales.

The Restorer hit store and 
online shelves last fall in a va-
riety of configurations, with 
prices ranging between $99 
and $149. More options, like 
a buffer and a wire wheel, 
based on customer requests, 
are coming. 

Eventually, Robert said, a 
portion of the sales profits 
will be directed toward an-
other dream of his: “My goal 
is to make a retreat center for 
pastors” facing burnout. “The 
tool is called the Restorer; 
the retreat center is for resto-
ration; and it says in the Bible 
[Isaiah 58:12] that Jesus is 
our Restorer. It all goes hand-
in-hand,” Robert said.

For more information, visit  
www.wellingtontool.com.

For a video of the 

PORTER-CABLE Restorer 

surface preparation tool in action, 

please visit woodworkersjournal.com 

and click on “More on the Web” 

under the Magazine tab.

MORE ON THE WEB
www.woodworkersjournal.com

VIDEO

Inventor Robert Kundel, Jr., poses at left 
with an early, heavy, “Frankenstein” 
model of his Restorer tool, and the 
updated production model. Sanding is 
one of the tool’s applications.

A rust and paint remover wheel is 
one of the options for the Restorer 
tool. Others include abrasives.

Applications include sanding paint 
and debris off reclaimed wood, or 
sculpting freeform edges.

The tool can attach to a shop vac-
uum. Robert says you can sand in 
your home without leaving debris.

Tool Solution
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Woodturning
Spindles From “Riven” Green Wood
By Ernie Conover

Almost any woodturn-
er is familiar with 
turning bowls from 

green wood. Fewer know 
that spindles can be turned 
from green wood as well. 
Like bowls, it was a com-
mon practice before 1850. A 
commonly accepted factoid 
is that any spindle turned 
from green wood will check, 
or even split, and become 
unusable. This is not true, 
however, as long as you do 
not have a complete annular 

Turning spindles from green wood is a time-honored tradition. So is 
riving blanks from a tree trunk ... our expert explains it all.

ring anywhere in the billet 
you turn your spindle from. 
It is not difficult to gather 
a billet that does not have 
a complete annular ring — 
especially if you do it in the 
traditional way.

Wood Shrinks as it Dries
As you can see by the 
illustration on the next page, 
a green log shrinks about 
4% in diameter, the radial 
shrinkage; while the loss in 
circumference is about 8%, 

the tangential shrinkage. 
Left as a log, stress will build 
around the rings to the point 
that the wood will check 
(crack) in one of two ways. 
Some woods will develop one 
or two big cracks running 
the length of the log; others 
will develop a myriad of small 
checks throughout the log. 

Our forefathers didn’t 
enjoy today’s amazing 
machinery so had to resort 
to very basic methods of 
gathering wood. They would 

For a video on riving 

green wood for 

turning spindles, please visit 

woodworkersjournal.com and 

click on “More on the Web” 

under the Magazine tab.

MORE ON THE WEB
www.woodworkersjournal.com

VIDEO
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fell a tree of suitable wood, 
then buck sections of the 
bole (the trunk between the 
roots and the first branches) 
into lengths suitable for the 
spindles they intended to 
turn. Unless curly, the bole 
is clear wood because there 
are no emanating branches 
that cause a knot. They then 
split that section of the trunk 
into usable sized billets in a 
process called “riving.” 

There is a huge advantage 

to riven billets: every grain 
fiber runs parallel end to end. 
This makes the resulting 
turning much stronger than 
one made from a sawn billet, 
which often has the grain 
running out the side. While 
wood is very strong under 
compression, it is less so 
along the grain. The sawn 
billet will fail completely if 
it splits along the grain, but 
the riven one will not. This 
allowed very dainty propor-

tions in Windsor legs and is 
why early 18th century exam-
ples are still sound today. 

Riving wood is quite easy. 
The first order of business 
is to find a fresh green log 
of a workable wood. English 
Windsor chairmakers used 
beech, but here in the Colo-
nies we used maple or birch. 
If you can find trees of these 
species, they rive nicely 
and turn beautifully; they 
showcase the crisp edges 

Dating back to at least 1700, the bodgers were itinerant 
English craftsmen living in the beech forests that covered 
the Chiltern Hills around High Wycombe, a town northwest 
of London in Buckinghamshire County. They felled the beech 
trees around their hut, bucked and rived billets from them, 
then turned Windsor chair spindles on pole lathes. They also 
wove very sturdy baskets from the green wood. Once they 
exhausted the trees around their hut, they moved their abode 
deeper into the forest. The bodgers were a viable trade up 
into the early 20th century. In modern times, the term bodger 
has come to mean an inept craftsman; however, the bodgers 
of High Wycombe were anything but: they were highly skilled 
turners. They sold their turnings at the town of Windsor, 
which is how historians believe the chair got its name.

The Bodgers

Green wood will shrink as it dries — about twice as much tangential 
shrinkage as radial. Even so, a riven billet of wood will not crack or 
check as long as there is not an uninterrupted annual ring in the piece.

Avoid this area
Radial 
Shrinkage 
4.39%

Tangental 
shrinkage 
7.95%

To divide equal masses, the 
next split would be here.

Shrinkage 
along grain 
is just 0.1%

In this photo taken near Great Hampden, England, around the year 1900, you can see 
three bodgers working in front of their hut, which contains a pole lathe.
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Woodturning continued

Ernie Conover is the proprietor 
of Conover Workshops. He is the 
author of The Lathe Book and The 
Frugal Woodturner.

and deep coves typical of the 
style. You want a log that is 
from the bole of a straight 
tree because it will be clear 
wood, free of knots. Windsor 
legs require a 20"-long billet, 
so cut this length from the 
fresh log. End grain loses wa-
ter much faster than the rest 
of the log, which is covered 
by bark at this juncture. For 
this reason, the first 6" or so 
often is checked and should 
be cut away for firewood. 

To rive a few spindles, 
you only need a sledgeham-
mer and some wedges. For 
higher production numbers, 
a froe is a very handy tool. 
The important thing to 
remember as you start to 
rive the log section is some 
simple physics. To keep all 
the splits running true, you 
have to split equal masses. 
An off-center split will cause 
the split to run toward the 
lighter side, for the heavier 
side transmits more force 
back into the wedge than the 
lighter one. This often means 
placing the wedge or froe 
off-center on tapered pieces. 

Our forefathers would 
have taken their freshly riven 
billets to a shaving horse and 
used a drawknife to take all 
of the sharp edges off and 
get them basically round. 
They would have then turned 
them to chair legs, stretchers 
and arm posts in a pole lathe. 
While it is fun to use the 
shaving horse and drawknife, 
thanks to the electric motor 
in our lathes we can skip this 

step if we want to. Just chuck 
it up and start turning. A 
good-sized modern spindle 
roughing-out gouge makes 
the polygonal billet round 
in no time at all. You can tell 
you are round because a con-
tinuous ribbon of wood will 
flow off of a sharp gouge. 

The finished spindle will 
generally have better surface 
finish than dry wood. Little 
to no sanding is necessary. 
As the spindle dries, it will 
shrink a bit oval and may 
check for a short distance 
at each end. Neither affects 
the utility or strength of 
the spindle. A dab of green 
wood sealer on the ends to 
slow down the rate of water 
loss from the end grain will 
virtually negate checking. 
Once dry, your turning can 
be sanded and finished in 
any way you choose. The av-
erage viewer will only be able 
to discern that the spindle 
is oval by feel. Visually, they 
look like any spindle. 

Spindle turning some 
green wood is a fun exercise 
in confidence building. That 
great stream of shavings 
coming off any of the tools is 
a large part of it, I think. It al-
lows a beginner to take risks 
that they would not take with 
dry wood. It is a fantastic 
way to teach children. Give 
it a try!

Split each of the eighths into usable billets. At this point, splitting unequal 
masses can be O.K. since most turnings are tapered once turned. This is 
where the froe is a great help.

Split the resulting log length into quarters, then into eighths. Split closer to 
the outside of the tree (off-center) when dividing the quarters. The idea is 
to split equal masses of wood with the split running straight. 

Buck a 20” length of a log from the bole of the tree, discarding 6” to 12” of 
any end that has been exposed to open air for more than a day or two. 

To rive, you must have a sledgehammer and some wedges. Having a froe, 
as well, makes things easier. 

A froe, the edged tool  
with the wooden handle  
at right, is used to rive  
wood from a billet. No bodger  
would leave his hut without one. 

Riving a Billet for Turning
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Save floor space without sacrificing comfort in this handsome 
bed project. A new hardware kit from Rockler makes it easy. 

By Bruce Kieffer

28

Legend has it that William Law-
rence Murphy, who invented and 
patented the first fold-up Murphy 

bed around 1900, designed it in order 
to turn his one-room apartment into 
a presentable parlor to woo an opera 
singer. It enabled her to enter his living 

Murphy Bed

quarters but not his bedroom, which 
was frowned upon at the time. While 
social mores have changed since then, 
the practicality of a fold-up bed has not. 
When raised for storage, it takes up a 
fraction of the space of a traditional bed 
frame. And when called into use, it of-

fers “real” bed comfort and support that 
you or your guests will appreciate! 

Most Murphy bed designs these days 
require a wooden box to capture the 
mattress (no box spring is used). My 
design is super simple and eliminates 
a lot of the work involved with building 
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molding. Each of the side cabinets will 
require one full sheet of 3/4" plywood, 
one 2' x 8' half sheet of 1/4" plywood 
and 3 board feet of birch.

While this is a large project, it’s not 
hard to build. However, it does require 
a big workspace when you get to the 
pre-finish assembly of the bed cabi-
net and frame. A one-stall garage or 
similarly sized workshop should be 
enough space to tackle this project. 
I’ve designed the bed cabinet to be 
knockdown, because it’s so large that 
in almost every instance it would be too 
big to maneuver from your shop into the 
room where it will be mounted. You’ll 

use biscuits (no glue) to align most of 
the joints and pocket screws to assem-
ble the knockdown parts.

Be prepared to cut away baseboard 
where you plan to mount the bed and 
side cabinets to your wall. Also, aside 
from being dangerous if not mounted 
securely to wall studs, the bed will not 
function properly either. You must use 
the “bed-to-wall” brackets included in 
the hardware kit.

Assembling the Bed Cabinet
Let’s get started by cutting the bed 
cabinet box pieces 1 through 5 to size, 
according to the Material List dimen-

29

Glue and clamp the 3/4”-thick edging pieces to the bed cabinet plywood. Place bar clamps at 6” 
intervals. Clean up wet glue squeeze-out with a rag, and scrape the rest away after it has cured.

Glue and clamp the 1/8”-thick edging pieces to the edges of the upper and lower back panels. A 
bunch of Rockler medium-size Bandy Clamps makes quick work of this task. Push them down as 
hard as you can to apply maximum pressure for tight glue joints.

one of these other styles. The key is a 
complete hardware kit from Rockler 
that includes a metal bed frame with a 
pneumatic lift system and a wooden slat 
platform that acts like a box spring. If 
you decide to build one or both of the 
side cabinets shown here, this project 
offers plenty of additional shelf and 
cabinet storage, too. 

I made my queen-size Murphy Bed 
using birch lumber and birch plywood 
because its tight grain is great to paint. 
And to that end, you’ll see later that I’ve 
applied “modern” milk paint (no milk 
required!) to the birch, followed by two 
coats of clear flat (sheen) water-based 
finish to add durability and luster. But 
if you’d prefer a “natural” wood look 
instead, or want to match this project 
to existing trimwork, any species and 
finish will be good substitutes for birch. 
It’s up to you. 

Of course, not everyone needs a 
queen-size bed, so material lists for twin 
and full-size beds are available in the 
“More on the Web” online content for 
this project. Rockler sells twin- and full-
size Murphy Bed hardware kits as well.

Construction Notes
In addition to the usual woodworking 
machines and router bits, to build this 
bed you’ll also need a pocket-hole jig, 
biscuit jointer and a few other special-
ized items: a 35 mm drill bit, shelf pin 
drilling jig and an inset hinge baseplate 
drilling jig. You’ll also need a dozen or 
so 18" bar clamps, a few 7' pipe clamps 
and at least 20 medium-size Rockler 
Bandy Clamps or other three-way edge 
clamps if you want to speed up clamping 
the edging strips to the plywood.

Here’s a rough account of sheet 
goods, wood and molding you’ll need: 
for the bed cabinet, buy four full sheets 
of 3/4" plywood, 30 board feet of birch 
and 10 lineal feet of 41⁄4"-wide crown 
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sions on the next page. Now rip and 
crosscut thin strips of solid stock for the 
edging (pieces 10 through 12), and glue 
and clamp it to the cabinet’s exposed 
plywood edges. Use bar clamps to secure 
the 3/4"-thick edging and Bandy Clamps 
or other three-way edge clamps for the 
1/8"-thick edging. Once these glue joints 
dry, use a sander to bring the edging 
flush to the plywood faces.

Cut the biscuit slots in the bed cabinet sides for joining the top, bottom and backs. The biscuits will 
keep the joints aligned when pocket screws are inserted.

Drill the pocket screw holes using a pocket-hole jig. Bore two side-by-side holes at the front edges, 
as shown here, for increased holding power where it matters most. 

Now pull out your biscuit joiner and 
cut #20 biscuit slots in the ends of the 
top, bottom and back pieces. Lay out the 
mating slots for those you’ve just made 
on the inside faces of the side panels, 
and cut these slots, too. All of these 
biscuit locations will help align the parts 
during final assembly, but they aren’t 
what actually holds the joints together. 
For that, we’ll use pocket screws. Drill 

the pocket screw holes on the ends of 
the top, bottom and back pieces. You’ll 
also need screw holes along the rear 
edges of the top and bottom panels to 
join them to the upper and lower back 
pieces.

Take the cabinet side panels over 
to your drill press to bore 3/8"-dia. 
x 1/2"-deep holes for the bed frame 
mounting plates’ threaded inserts (see 
Drawing, next page, for their locations). 
The inserts will stand proud of the face 
of the plywood. Once those are done, 
finish-sand the inside faces of the sides, 
then drive in the threaded inserts. 
Attach the two mounting plates with the 
wafer head hex drive bolts provided in 
the kit. 

That done, it’s time to put some pieces 
together! Go ahead and dry-assemble 
(no glue) the bed cabinet box using 
biscuits, flathead screws and pocket 
screws. Install the cleat (piece 18) inside 
the bed cabinet’s top panel by screwing 
that in place. You can also assemble the 
bed frame, following the instructions 
included in the hardware kit. Now 
round up a helper so you can test the 
frame’s fit in the bed cabinet. Review 
how the pistons mount, but don’t attach 
them yet.

Adding a Crown
Measure the overall top of the bed 
cabinet so you can cut the crown panel 
(piece 7) to size, but don’t install it now. 
Instead, we’ll cut the three pieces of 
crown molding (pieces 8) to fit around 
its front and sides, while this panel 
is still easy to reach. If you’ve never 
installed crown before, or if it’s been 
a while, take a deep breath and pause. 
The last thing you want to do is mess 
up these cuts and waste some expen-
sive crown molding. The simplest way 
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1

111/2"

41/16"
MATERIAL LIST
Bed Cabinet (queen size) T x W x L 
  1 Sides (2) 3/4" x 157⁄8" x 851⁄2"
  2 Top (1) 3/4" x 157⁄8" x 635⁄16"
  3 Bottom (1) 3/4" x 121⁄8" x 635⁄16"
  4 Back, Lower (1) 3/4" x 257⁄8" x 635⁄16"
  5 Back, Upper (1) 3/4" x 127⁄8" x 635⁄16"
  6 Door Panels (2) 3/4" x 315⁄16" x 831⁄2"
  7 Crown Panel (1) 3/4" x 165⁄8" x 6413⁄16"
  8 Crown Molding 11/16" x 41⁄4" x 10 ln. ft.
  9 Crown Braces (2) 3/4" x 29⁄16" x 8"
10 Edging (2) 3/4" x 3/4" x 851⁄2"
11 Edging (2) 3/4" x 3/4" x 635⁄16"
12 Edging (2) 1/8" x 3/4" x 635⁄16"
13 Side Trim (2) 3/4" x 51⁄2" x 831⁄2"
14 Center Trim, Vertical (1) 3/4" x 51⁄2" x 703⁄4"
15 Bottom Trim (1) 3/4" x 71⁄4" x 515⁄8"
16 Top Trim (1) 3/4" x 51⁄2" x 515⁄8"
17 Center Trim, Horizontal (2) 3/4" x 51⁄2" x 231⁄16"
18 Cleat (1) 3/4" x 3" x 18"
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For a video demonstrating the benefits of the 

Murphy bed hardware used in this project, plus 

Material Lists for adapting this plan to a twin or full-size 

Murphy bed, please visit woodworkersjournal.com and 

click on “More on the Web” under the Magazine tab.

MORE ON THE WEB
www.woodworkersjournal.com

VIDEO

NOTE:  
The theaded  
inserts for the  
mounting plates are  
9/16” long. The holes  
drilled for the inserts are  
1/2" deep. The inserts will 
stand proud of the face of  
the plywood. 

NOTE: Follow the assembly 
instructions provided with the 
Murphy bed hardware.  
Woodworker’s Journal used 
their step-by-step procedure 
when building this bed.
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to cut the crown’s compound-mitered 
corners is to use a miter saw and set 
the molding against the saw’s table and 
fence as if they were the corner of a wall 
and ceiling — pretend the fence is the 
wall and the table is the ceiling. Rockler 
sells a jig to help (it’s listed on page 
35), and there are many online videos 
that explain the setup. I recommend 
cutting and fitting the long front piece 
first, making it a bit oversized and then 
trimming it to fit. Once it’s dialed in for 
length, you can cut the two side pieces. 
Glue and brad-nail the crown to the 
edges of the crown panel. Then make 
up two braces (pieces 9) to support the 
crown from behind. Attach them with 
more brads and glue. With this work 
done, position the crown and pre-drill 
for its attachment screws.

Making the Bed Frame Door
When the bed is stored upright, its 
frame is concealed behind a paneled 
door, which we’ll build next. Do that 
by cutting the two main panels (pieces 
6) to size. Now rip and crosscut the 
door’s trim (pieces 13 to 17) from solid 
stock. Lay out and cut biscuit joints to 
dry-assemble these trim pieces into a 
divided frame. Attach the door panels to 
the back of the frame with countersunk 
flathead wood screws. Once the door 
is put together, your tape measure will 
show you that the margins between its 
final size and bed frame are intentionally 
generous: there will be between 1/4" 
and 5/16" gaps on the sides and top. 
The bottom gap to the floor will be 11⁄8". 
These margins will ensure good clear-
ance when the bed is opened or closed. 

Wrap up the bed cabinet construction 
by making the cleat (piece 18), but don’t 
install it in the bed cabinet now — we’ll 
do that during final installation. Ease 
all exposed sharp edges of the door 
and bed cabinet with a sanding block, 

Assemble the steel bed frame components following the instructions included in the hardware kit. 
Make sure the joints are flush on the door side of the frame so the door will rest flush against it.

Miter-cut the ends of the crown molding pieces. Imagine the saw’s fence is the wall, and the table is 
the ceiling. Here, the auther has clamped a stop to the saw so the molding stays oriented correctly.

Drive threaded inserts for the bed 
frame mounting brackets into the 
sides of the bed cabinet. Bore 
clearance holes for them first at 
your drill press.
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holes in the side panels for the upper 
shelves as well as for the shelves behind 
the doors. Drill the hinge baseplate 
mounting holes, too (see right photo, 
below). I set my cabinets up so the 
right-hand cabinet doors pivot on the 
left side, and the left-hand cabinet 
doors pivot on the right side. Drill 
pocket screw holes in the end of the 
top panel that will be closest to the bed 
cabinet (these screws will serve as cabi-
net-to-cabinet attachments). Finish-sand 
the inside faces of the cabinet compo-
nents, then assemble the parts with 
biscuits, glue and clamps.

Cut a plywood panel for each cabi-
net door, and wrap it with more 1/8" 
hardwood edging to hide the edge plys. 
Mount the hinges and hinge baseplates, 

then disassemble the door and cabinet 
and finish-sand their exposed faces and 
edges to 150-grit.

Building the Side Cabinets
With this design, you can build one or 
both side cabinets based on your needs 
and available space. They attach to the 
bed cabinet with hidden screws driven 
through pocket screw holes drilled in 
their top panels, and by adding more 
screws under the divider and behind the 
cabinet doors.

Start by cutting the plywood compo-
nents (pieces 19 to 23) to size. Make the 
birch edging (pieces 27), and glue them 
to the exposed edges of the appropriate 
parts. Then use a 1/4" rabbet bit, or a 
straight bit and fence to rout the 1/4"- 

wide x 1/2"-deep rabbets along the rear 
edges of the side panels to house the 
back panels.

Next, lay out and cut biscuit joints 
to connect the tops, bottoms, dividers 
and sides. Make sure the door open-
ings will be exactly 231⁄2" tall when you 
lay out these biscuit slots, taking into 
account the fact that 3/4" thick plywood 
is almost always less than 3/4". Since 
the divider-to-cabinet-side biscuit joints 
aren’t located along the ends of the cab-
inet sides but midway, you’ll cut them 
in two separate machine setups (see 
photos, above). Your biscuit jointer man-
ual should explain how to make these 
“face-to-edge” biscuit joints, or you can 
find more information on the Internet.

Next, drill rows of 5 mm-dia. shelf pin 

Cut the biscuit grooves that join the sides of the side cabinets and divid-
ers. Align and clamp the pieces like this, and then cut the grooves in the 
divider ends. Do not unclamp anything yet.

Now orient the biscuit jointer upright and align it to the drawn marks and cut 
the grooves in the sides. Rest the joiner’s base against the clamped divider 
and mill the slots in the side panels.

Drill rows of shelf pin holes into the side panels of the side cabinets using 
the JIG IT Shelving Jig and included self-centering 5 mm drill bit. 

The author used a JIG IT Hinge Plate Template for Inset Door Hinges and a 
#6 self-centering bit to drill screw holes for the hinge mounting plates.
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then test-fit the doors in the cabinets. 
While they’re hung, attach the door 
stops (pieces 26) now, too. When all is 
set, remove the stops, hinges and base-
plates. Cut the back panels (pieces 25) 
to fit the carcass openings. Finish-sand 
the doors and ease their sharp edges.

Applying the Two-part Finish
If you’ve never used milk paint before, 
you’ll find it similar to latex wall paint 

in how it looks 
wet and how 
it’s applied, but 
the end result 
is a finer, more 
durable finish. 
White milk 
paint will be 
considerably 
thicker than 
darker colors, 

Glue and clamp the side cabinet pieces together, making sure the assemblies 
remain square when you tighten the clamps. 

MATERIAL LIST
Side Cabinets (to build 2) T x W x L 
19 Sides (4) 3/4" x 153⁄8" x 79"
20 Tops, Bottoms (4) 3/4" x 151⁄8" x 16"
21 Dividers (2) 3/4" x 151⁄8" x 16"
22 Shelves (4) 3/4" x 151⁄8" x 1515⁄16"
23 Shelves (2) 3/4" x 141⁄4" x 1515⁄16"
24 Doors (2) 3/4" x 159⁄16" x 231⁄16"
25 Back Panels (2) 1/4" x 17" x 79"
26 Door Stops (4) 9/16" diameter
27 Edging  1/8" x 3/4" x 34 ln. ft.
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like the gray I’ve used here. This is nor-
mal. I applied two coats of either white 
or gray to the exposed surfaces using a 
small paint roller to get it on super fast, 
and then smoothed the finish by lightly 
brushing it with a 4" synthetic paint 
brush. Sand between coats with 320-grit 
paper. Use a 11⁄2" synthetic “sash” paint 
brush to apply the paint to the inside 
corners of the side cabinets. Follow the 
same procedures to apply two coats of 
clear topcoat.

Bed Assembly and Setup
When the finish thoroughly dries, move 
the big components to where they will 
be installed. Assemble the bed cabinet 
with pocket screws, and install the 
crown on top of it with countersunk 
screws. Now measure, cut and remove 
the baseboard from the wall area where 
the cabinets will be mounted. Here’s a 
suggestion: remove baseboard for the 
bed cabinet first, mount the cabinet, and 
then scribe and cut away more base-
board to allow for the side cabinets. 

19

83/8"

231/2"

21/2"

21/2"

131/2"

24

7/8"

213/32" 35 mm Dia
1/2" deep

Side
(Inside View)

Door
(Back View)

1/4" x 1/2" rabbet 
on sides only

5 mm holes
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Bruce Kieffer is a woodworking author, 
technical illustrator, and frequent contributor to 
Woodworker’s Journal. His website is kcfi.biz.

You’re now ready to attach the bed 
cabinet to the wall. Install a few screws 
through the lower back panel, and at-
tach the “L” bed-to-wall brackets includ-
ed in the hardware kit. It is absolutely 
critical for safety that these bed-to-wall 
brackets are positioned over wall studs 
and screwed into them securely.

Following the hardware kit instruc-
tions, set the bed frame in place on the 
mounting plates and install the pistons. 
Reassemble the bed frame door. Attach 
the center pulls to it with four #8-32 x 2" 
machine bolts, and then attach the met-
al door brackets to the back of the door. 
Now hang the door on the bed frame. 

Be absolutely certain it is centered side-
to-side by measuring the space on each 
side between the bed frame and door 
edge. Check at the top and bottom, too, 
so you know it’s square. You can correct 
any door-to-cabinet height issues by 
shimming under the upper door brack-
ets, or by repositioning them. When all 
is set, insert the other screws that lock 
the door in place on the bed frame. You 
can correct minor misalignment of the 
door and cabinet by repositioning the 
bed-to-wall “L” brackets and shifting the 
cabinet in and out, and side-to-side. 

Lastly, turn your attention to the 
side cabinets. If you haven’t done so 

already, fasten the back panels into their 
rabbets. Attach the cabinets to the bed 
cabinet and wall: drive 11⁄4"-long pocket 
screws through the side cabinet tops 
into the bed cabinet, and add screws in-
side the side cabinets behind the doors 
as needed. Fasten wood cleats at the top 
of the side cabinets to secure them to 
the wall with screws. Hang the cabinet 
doors, install the shelves, and you’re 
done! Now, I bet you know just the spot 
for a well-deserved nap.

Using a drill press, bore the 35 mm x 1/2”-deep hinge cup holes into the 
back faces of the side cabinet doors. Test your setup on scrap wood first 
to ensure that the door-edge-to-hole-edge spacing is correct.

Apply two coats of milk paint using a 3” or 4” x 3/8” nap paint roller. “Tip off” 
the rolled-on coat paint with a 4”-wide quality synthetic bristle paint brush to 
smooth it further. And be prepared: there’s a lot of surface area to paint!

Murphy Bed Hard-to-Find Hardware
Bed Cabinet
Murphy Bed Queen-Size Hardware Kit (1) #54386 ................... $374.99 ea.
Amerock Stainless Steel Bar Pull 256mm (2) #26074 ................ $11.99 ea.
Medium Rockler Bandy Clamps (20) #54258 .................................. $19.99 pr.
Bench Dog® Crown-Cut (1) #23238 .................................................... $27.99 ea.
Kreg R3 Pocket Hole System (1) #22708 .......................................... $39.00 ea.
GF Milk Paint, Driftwood (2 pints) #55098 ...................................... $17.99 ea.
GF Milk Paint, Snow White (4 pints) #35877 .................................. $17.99 ea.
GF Flat Water-Based Polyurethane (1 quart) #59861 ................. $27.99 ea.

Side Cabinet (per cabinet built)
Blum® Soft-Close 110° Inset Hinges (1 pair) #34807 ................... $18.99 pr.
Nickel 5mm Shelf Pin Supports (12) #22898 .................................... $3.99 pk.
Amerock Stainless Steel Bar Pull 192mm (1) #23331 ............... $12.99 ea.
JIG-IT®Hinge Plate Template for Inset Door Hinges (1) #56585 ... $7.99 ea.
Rockler #6 Self-Centering Bit (1) #68991 ......................................... $12.99 ea.
JIG-IT Shelving Jig w/Self-Centering Bit (1) #35151 ................. $34.99 ea.
FastCap Euro Door Stops for Inset Doors (1) #45201..................... $2.49 pk.
GF Milk Paint, Snow White (2.5 pints) #35877 .............................. $17.99 ea.
GF Flat Water-Based Polyurethane (.5 quart) #59861 ............... $27.99 ea.

To purchase these and other products online,  
visit  www.woodworkersjournal.com/hardware 

Or, call 800-610-0883 (code WJ1577).
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Sporting quartersawn walnut-veneered plywood, this bathroom vanity also features 
three graduated drawers with split false fronts for pleasing proportions.

By Anatole Burkin

36

Any cabinet that shares space 
with plumbing is a compromise 
between utility and storage. 

When I needed to replace an aging 
bathroom vanity, I was determined to 
get the most out of the available space 
as well as build something with a little 
more pizzazz. After some research into 
the latest products on the market, I dis-
covered that a lot had changed in vanity 

Bathroom Vanity That 
Maximizes Storage

design since I last 
looked. So I set out to 
build a modern fur-
niture-style cabinet 
with lots of storage. 

The key design fea-
tures include a prom-
inent horizontal grain 
pattern wrapping 
all three faces and 

The maple drawers are individually designed to wrap around the sink 
bowl and plumbing, which maximizes storage and ease of access. 
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easier to bring the tool to a heavy piece 
of material than the other way around. 
My cutting tool of choice is a track saw. 
The best of these machines will give you 
perfect, tearout-free cuts in one pass.

Trick to Accurate, Repeatable Cuts
There is no shortage of track saw 
accessories to help make all types of 
cuts with a high degree of accuracy. I’m 
not in that deep with gadgets (yet) and 
have found a number of workarounds. 
Unlike a table saw fence, a basic track 
saw and guide rail have no means to 
ensure accurate repeatable cuts when 
cutting multiple components. Setting up 
the guide rail for each cut using a tape 
measure leaves a margin for error. I 
have two cheap solutions: an adjustable 
drywall square and drill bit.

I use the drywall tool like a wood-
worker’s combination square to set the 
guide rail in place for repeatable cuts 
of large components. First, use a tape 
measure and mark the width of the cut 
to be made. Then position the guide rail 
(saw blade side) right on that 
mark. Now set the adjustable 
leg of the drywall square for 
the distance between the stock 
edge and guide rail (for narrow 
pieces, a combination square is 
all you need). Fine-tune the po-
sition of the guide rail by using 
the square to check the position 
fore and aft. It usually takes a bit 
of fiddling. 

Given their intended purpose, a 
drywall square isn’t a precision instru-
ment like a woodworker’s combination 
square, so use your finer tools to check 
the big brother for square when setting 
up and occasionally during use.

While one can use a drywall square 
or a framing square to align a guide 
rail perpendicular to an edge, there is 
a chance that for a long cut, the rail 
may be positioned off just a hair, so 
that’s why I use the above-mentioned 
method for cuts longer than 16" or so. 
Experiment and see what works for you. 
When cutting parts with 90° corners, I 
regularly check the diagonals to make 
sure error hasn’t crept in.

Now for the drill bit tip: To make 
a matching rip cut to an already cut 

37

graduated drawers. To give the piece 
less of a built-in look, it is elevated off 
the floor on a set of adjustable chrome 
legs. Inside, drawers wrap around the 
sink bowl and plumbing supply and 
drain lines, providing easier access and 
making better use of the space.

Since this vanity was going into a mas-
ter bath, I raised the height slightly, to 
36 inches at the counter, a much more 
comfortable height for most adults.

This particular piece has quartersawn 
walnut plywood for the show parts of 
the cabinet, although the same effect 
can be had with a number of other 
woods in a rift or quartersawn pattern. 
And although it looks like there are six 
individual drawers, there are only three 
banks; the false fronts are split down the 
middle for more pleasing proportions 
and reveals.

Build the Carcass First
In my view, there is no faster and stron-
ger way to build furniture than with Fes-
tool Dominos. The tooling is a bit pricey, 
but I’ve gotten my money’s worth out of 
this machine a few times over. That said, 
pocket-hole joinery or biscuits are great 
options, too.

The carcass requires most of one 
sheet of furniture-grade 3/4" plywood 
for the sides and false drawer fronts. 
The bottom is built with less costly 3/4" 
birch, and the back and drawer bottoms 
require 1/2"-thick birch plywood.

To work with plywood, I long ago 
gave up on a table saw. For one, my 
workspace is too small to keep a ded-
icated cabinet saw with the requisite 
large outfeed table. Two, it’s always 

Case parts are cut from 
plywood using a track 
saw. For precision rip cuts, 
the adjustable drywall 
square can be used as a 
parallel guide by using the 
adjustable leg as a stop to 
position the track saw rail 
a consistent distance from 
the edge of the stock.

Check the drywall tool with a more accurate 
square regularly to ensure precise alignment.

To ensure matching parts such as a pair 
of cabinet sides, stock can be stacked 
and cut at the same time.
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component, take the finished piece, line 
it up with a good edge of the sheet good 
to be cut, then place a drill bit the size 
of the saw’s kerf (3/32" is pretty close) 
between the guide rail’s cutting edge 
and the finished workpiece. 

Note: This technique is only as accu-
rate as the saw guide rail’s replaceable 
splinterguard. If it’s beat up, replace it. 

Making the Cuts
For clean cuts, plywood needs a flat, 
stable support surface underneath. One 
easy solution is to place a piece of rigid 
foam on the ground as a cutting table. 
For a more comfortable and durable 
solution, I built a collapsible cutting 
grid out of two-by-fours. (I got the idea 
from builder Mike Sloggatt, who has a 
YouTube channel with other DIY tips.)

To get the wraparound grain effect for 
this cabinet, lay out the parts accord-
ing to the Diagram, above. Basically, 
imagine unfolding and flattening the 

front and sides of the cabinet and lay out 
accordingly. These are the most critical 
cuts, so take time to think it through 
and measure carefully. Cut off the 
factory edges of the plywood if they’re 
chipped or marred in any way.

While an 8-ft long saw guide rail could 
be handy, I still haven’t invested in one. 
Plywood cabinet components are typi-
cally no longer than three or four feet, 
usually less, so a long rail isn’t needed. 

I start by ripping off the section I 
won’t be needing, then crosscutting the 
sides, leaving them a hair taller than 
what I’ll need for their final dimension.

Next, I stack the two side pieces, and 
cut them at once to the desired height. 
Stacking ensures a perfect match. 
Remember to set and reset your saw 
for different depths of cut. I usually set 
the saw to cut about 1/8" deep into the 
cutting grid below the workpiece.

Rip the drawer fronts to their respec-
tive heights, allowing for the thickness 

of edge banding. You want the top 
drawer a hair below the front edge of 
the cabinet. Leave the drawer fronts as 
three pieces for now; crosscut them to 
final size after the carcass is assembled 
in case of any slight deviations from the 
plan. In general, this is a good practice. 
Build and measure in stages. Accept a 
little adjustment here or there. Don’t be 
a slave to a cutting list.

Cut two top rails for the carcass and 
the bottom, all at the exact same length. 
Here is where I used a case side to set 
up the guide rail (using a drill bit to 
mark the kerf) to ensure the bottom and 
rails were identical in length.

Next, cut rabbets in the sides, bottom 
and rear top rail to accept the back 
panel.

Then, cut the joinery for the carcass.  
I used Dominos, size 5 mm by 30 mm, 
for all the joints. Dry-fit the cabinet 
and prepare the pipe clamps (a helper 
comes in handy at this point, as this is a 
large cabinet, and it’s a lot easier for two 
people to work together on assembly 
than to try to do it all by your lone-
some). Then I measured for the back 
panel and cut it 1/16" undersize.

Another way to make 
no-measure repeatable cuts 
is to use a drill bit the same 
diameter as the saw kerf 
thickness as a positioning 
guide. First, set an already 
cut component atop raw 
stock, setting an edge flush. 
Then place the drill bit 
between the component and 
the cutting edge of the guide 
rail. Check the guide rail’s 
position fore and aft, then 
remove the component and 
make the cut.

A Domino joiner makes quick work of cutting slots for the carcass 
joinery. These joints result in a very strong case.

Rabbet the back edges of the carcass for the back panel. Use a straight 
bit and take multiple passes.

Lay out the exterior case parts on the 4x8 sheet of 
plywood in this pattern to create a wraparound effect.
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Next, attach the edge banding to the 
front edges of the cabinet. Be gentle 
when trimming the banding to avoid 
marring the good face of the plywood. 
Finish off with a very light sanding to 
ease the edges. The case sides also get 

a light hand sanding, with the grain. 
Remember that plywood skins are thin.

At this juncture, there are two ways 
to go. The cabinet can be glued up, and 
finish can wait until all the components 
are ready. Or, the carcass parts can be 
finished before assembly, laid flat, to 
avoid runs and drips. I prefer the latter 
method. I only worry about the outside 
faces; a less-than-perfect finish on the 
inside won’t matter, as drawers will 
eventually hide any slight flaws.

Once the show faces are finished, 
glue up the cabinet and enjoy the first 
big accomplishment. For legs, I used 
chrome corner legs with adjustable 
feet (see Hardware box, page 42). The 
front legs can be flush to both edges of 
the cabinet, but for the rear, be sure to 
set them inward enough to allow for a 
baseboard.

Immediately apply pressure along the banding 
with a block of wood rubbed back and forth a 
few times to set the glue.

Once cooled, a specialty tool makes quick work 
of trimming the banding flush on the long edges. 

For end cuts, a flush-cut saw is the way to go. 
Use light pressure to avoid splitting.

Finish up with a chisel if necessary. 

To avoid the risk of runs and 
drips, apply finish before 
assembly, with components 
laid out horizontally. 

Iron on pre-glued edge banding to the front 
edges of carcass parts. Move steadily to avoid 
burning.

Tips on Using the 
Domino Joiner

I’ve used the Domino to join everything from 
large cases to doors, drawers and furniture 
legs. The machine has a lot of great options to 
make work fast and accurate.

For example, retractable pins on the face 
allow for automatically starting mortises from 
the edge of a workpiece, then spacing mortises 
apart at even intervals. This often works fine, 
but sometimes those registration points fall in 
the wrong place. When I need to mark locations 
manually, I make up a marking tool (story stick) 
with centerlines for all mortises. 

When using the marking tool, remember 
to always measure from a common edge. For 
example, when making drawers, register the 
stick to common edges (i.e., top OR bottom) of 
all parts and keep in mind the location of the 
dado for the bottom panel. Also, when cutting 
the mortises, be sure to always register the 
machine to common faces of the parts (outside 
is most common for case goods and drawers). 
Last, always make test cuts; not all joints can 
be cut to the same depth. For example, when 
building the drawers, I had to cut deeper 
mortises on the fronts and backs, and shallower 
mortises on the sides, so that I wouldn’t cut 
through the 5/8"-thick material. 

It’s a good idea to have a little wiggle room 
for assembly, especially when there are long 
rows of mortises. If just one is off, that can 
wreak havoc during glue-up. To solve that, cut 
mortises for one set of mating parts at a slightly 
wider setting. That allows parts to be shifted a 
bit for perfect alignment, much like with biscuit 
joints. For cabinet cases and drawers, this 
method will not compromise the strength of 
the joint. I would not recommend it for table or 
chair legs, where the joints should be spot-on 
due to racking forces during the lifetime of the 
piece.

In preparation for glue-up, I prefer to first 
glue the Dominos into one set of parts and let 
the glue set. That way, I can check for squeeze-
out and go through a stress-free dry-fit. It’s not 
uncommon for something on a large case to be 
off just a hair; pounding on the joint or reefing 
on a clamp can break parts. Use a chisel or file 
to fine-tune any Dominos that don’t easily find 
home or are proud. But don’t overdo it. Parts 
should fit snugly. 
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er if things don’t line up perfectly; the 
drawers can be sized asymmetrically. 
It may not be worth the cost to reroute 
plumbing only a few inches.

Before starting, it’s best to have on 
hand all the other parts: counter, sink, 
drain and supply lines. I chose a one-
piece counter with integrated sink, but 
the options are endless. To consistently 
mark all the parts and have all the 
dimensions of plumbing components 

Measure For; Build the Drawers
From the outside, there is no hint 
of how differently all three drawers 
are built. The top bank is a set of two 
individual boxes joined by an additional 
full-width false front; the center bank is 
U-shaped; and the bottom one is a tradi-

tional rectangular box but with 
a cutout at the rear to clear the 
P-trap.

Before going down this 
route, it’s best if the plumbing 

is centered (or close-to) with the cabinet 
centerline and compactly positioned 
(water supply lines close to the drain 
line). That way, the design can be 
symmetrical and drawers can be of a 
generous size. But it’s not a dealbreak-

A half-inch straight bit in a router table cuts the dadoes for 
the drawer bottom. 

Drawer sides and backs are also joined with Dominos. Here, a 
story stick is used to lay out the joints. Avoid cutting a mortise 
too close to the dado for the drawer bottom. 

The back panel is glued and nailed into place. Go gently on the 
glue to avoid squeeze-out.

Use shop-made wooden corner 
blocks with tape applied to protect 
the fragile corners of the plywood 
carcass from the clamp jaws. Once 
clamped, check for square. Correc-
tions can be made by pulling the 
long diagonal with a clamp.

Good-sized bar clamps are needed for a case of these 
dimensions, but don’t over-tighten them. 

To take the stress out of assembly, first glue Dominos into 
one half of the carcass parts and let them dry. 

Note that mortises on 
one half of the drawer 
components are cut 
slightly wider (inset 
photo). That’s to allow 
parts to be shifted, as 
needed, to perfectly 
align drawer bottom 
dadoes during glue-up.
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MATERIAL LIST
T x W x L 

 1 Sides (2) 3/4" x 211⁄8" x 291⁄8" 
 2 Bottom (1) 3/4" x 211⁄8" x 46"
 3 Top Stringers (2) 3/4" x 41⁄2" x 46"
 4 Back (1) 1/2" x 283⁄8" x 463⁄4"
 5 Top Drawer Face (1) 3/4" x 61⁄2" x 471⁄4"
 6 Middle Drawer Face (1) 3/4" x 93⁄8" x 471⁄4"
 7 Bottom Drawer Face (1) 3/4" x 123⁄4" x 471⁄4"
 8 Top Drawer False Front (1) 5/8" x 43⁄4" x 451⁄2"
 9 Top Drawer Sides (4) 5/8" x 43⁄4" x 173⁄8"
10 Top Drawer Fronts/Backs (4) 5/8" x 43⁄4" x 117⁄8"
11 Top Drawer Bottoms (2) 1/2" x 161⁄2" x 121⁄2"
12 Middle Drawer Front (1) 5/8" x 8" x 441⁄2"
13 Middle Drawer Sides (2) 5/8" x 8" x 177⁄8"
14 Middle Drawer Backs (2) 5/8" x 8" x 12"
15 Middle Drawer Returns (2) 5/8" x 8" x 12"
16 Middle Drawer Center (1) 5/8" x 8" x 187⁄8"
17 Middle Drawer Bottom (1) 1/2" x 171⁄4" x 443⁄4"
18 Bottom Drawer Front (1) 5/8" x 11" x 451⁄2"
19 Bottom Drawer Sides (2) 5/8" x 11" x 177⁄8"
20 Bottom Drawer Back (1) 5/8" x 11" x 441⁄4"
21 Bottom Drawer Bottom (1) 1/2" x 171⁄4" x 443⁄4"
22 Peel and Stick Edge Banding (1) 15/16" x 50' roll
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To connect the two separate top drawer sections, 
the author added the top drawer false front. It 
is mounted between the top drawers and their 
drawer face.

The 1/2" wide x 3/8" deep drawer bottom 
groove is machined 3/8" up from the 
bottom of the drawer side.
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at hand, I made up a story stick. Don’t 
forget to account for a change in floor 
height if the final floor is not yet in 
place. Design the drawers accordingly. 
I leave a good inch or more clearance 
on each side around the sink bowl and 
plumbing.

I used soft maple for the drawers, 
planed down to 5/8" thickness (max-
imum for my slides). Because of the 
large size of the bottom two drawers, 
I wouldn’t recommend 1/2"-thick pre-
made plywood drawer components as 
they aren’t as stiff as solid wood. Draw-
er bottoms are all 1/2"-thick plywood.

I used Dominos for joining the sides 
to the backs, and dadoes to connect the 
bottoms. You could also use dovetails or 
another method of joinery you choose.

The center drawer takes a little more 
effort to build accurately. The trick is 
to first build and dry-fit the box without 
the bottom. Then check for square and 
measure for the U-shaped bottom, and 
cut it shy about 1/16" all around to leave 
a little wiggle room. During glue-up, as-

semble the center section first, 
then position the front face and 
attach the ends.

Regarding milling marks and 
other flaws: To save effort, I 
don’t spend a lot of time sand-
ing parts that won’t show, such 
as the back sides of drawers 
or the outside face of the false 
fronts, which in this case had 
terrible tearout from the plan-
er. I put all my effort into the 
parts that can be seen, such 
as the drawer insides and, of 
course, the outside of the case. 

Remember, the plywood drawer fronts 
will cover up any imperfections on those 
parts of the drawers.

Once the drawers are glued up, I set 
the slides — in this case Blum Tandem 
with Blumotion. The slides have a 
nice self-close feature as well as some 
adjustability after installation. The most 
import aspects of installation, besides 
not accidentally drilling through the 

case sides, are making sure that pairs of 
slides are at the same height, perpendic-
ular to the case edge and with the prop-
er setback. I use a story stick instead 
of a tape measure for reliability. But 
don’t stress too much; misplaced slides 
can be easily repositioned. A few extra 
screw holes inside the cabinet will not 
be seen by anyone except the plumber. 
Plus, the Blum slides have micro adjust-
ers to allow for a little tweaking after all 
parts are assembled.

Vanity Hard-to-Find Hardware
24” x 48” Walnut Plywood, 3/4” Thick (4) #49934 ................................... $49.99 ea.
24” x 48” Maple Plywood, 3/4” Thick (1) #45301 ..................................... $39.99 ea.
Walnut 15/16” Peel & Stick Edge Banding, 50’ Roll (1) #1074185 ..... $34.99 ea.
Blum Tandem Full Extension 18" Drawer Slides (3) #47648 ................ $39.99 pr.
Contemporary Metal Furniture Legs, 61⁄ 4" (4) #35955 ............................. . $15.99 ea.
Drawer Front Adjuster (1) #28936 ................................................................... $11.99 pk.
FastCap Quad Edge Banding Trimmer (1) #45318 .................................... $19.99 ea.
General Finishes Exterior 450 Varnish, gallon (1) #33028 .................. $69.99 gal.
General Finishes Original Seal-A-Cell Clear, quart (1) #56507 .......... $18.99 qt.

To purchase these and other products online,  
visit www.woodworkersjournal.com/hardware 

Or, call 800-610-0883 (code WJ1577).

When installing drawer slides, a piece of scrap 
clamped to the drawer sides, perpendicular to 
the edge, helps keep the hardware positioned 
accurately so it can be screwed in place.

The sides are assembled last. Use bar clamps to tighten the 
joints.

Next, engage the drawer front with the bottom. Work quickly so that the 
glue doesn’t set up.

To assemble the U-shaped drawer, start with the rear center section com-
ponents, then slip the bottom into place.
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Anatole Burkin, former editor and publisher of 
Fine Woodworking, is a freelance journalist and 
woodworker in northern California.

Finishing the Piece
I used two products to finish the piece: 
General Exterior 450 semigloss water- 
based finish, and General Seal-a-Cell 
Clear wipe-on sealer.

First, sand all the parts to 180-grit, 
then vacuum the dust and wipe down 
using a rag lightly dampened with alco-
hol. In between coats of the sealer and 
topcoat, sand with 240-grit or 320-grit.

The sealer is not water-based and it 
reduces the amount of grain-raising as 
well as warms up the tone of the walnut.  
I used two coats of it on the show faces. 
This product is easy to wipe on with a 
rag. Give it 48 hours to fully dry before 
going to the top coat. 

For the top coat, the General 450 
finish can be sprayed or brushed (use a 
foam brush). I tried both methods and 
was impressed with how easy the prod-
uct laid down. Use two coats minimum 
for a good water-resistant finish. 

One tip regarding finishing, whether 
by spray or brush, to eliminate runs: 
Apply the finish to all show faces of 
parts as they are laid out flat, before you 
assemble the project. Be sure to wipe 
off any drips along the edges. If you’re 
finishing your surfaces with joinery, 
make sure to tape off those regions 
before you apply the finish. 

Installing False Fronts
There are any number of ways to install 
false fronts. For example, a product 
called drawer front adjusters allows for 
some wiggle room once attached. You 
can also use 1/2" double-sided weather-re-
sistant tape, which has amazing holding 

capacity, and washer head screws. 
If you choose this route, start by 

marking the locations for screws to hold 
the false fronts in place, keeping in mind 
the eventual location of drawer pulls. 
Drill four oversized holes per false front.  

I prefer to install one false front at a 
time. Place two small pieces of dou-
ble-sided tape on the drawer front and 
set the false front in place, eyeballing 
the first one, then using some sort 
of spacers for the subsequent ones. 
Attach it with two washer head screws. 
Continue until all drawer fronts are in 
place. Then I remove them, peel off the 
tape (it holds so well that it’s tough to 
make fine adjustments) and reattach. At 
this time, I make the final adjustments 
for even reveals and gaps. Sometimes I 
need to enlarge a few holes even more. 
Once I’m satisfied, I add the other two 

screws to each drawer. It goes without 
saying: use screws 1/4" shorter than 
the total thickness of the false fronts 
and drawers, and remember that the top 
drawer will need longer screws where 
the box and additional false front meet 
up. Don’t mix up those different length 
screws!

Install the pulls of your choice once 
everything is lined up. Then pull out the 
drawers, take the piece into the bath-
room and mark and cut the plumbing 
holes. Last, attach the back to the wall 
at stud locations using at least four long 
screws. 

You’ve now got a fine-looking vanity 
— try not to be too vain about it. 

To mark locations for the cutouts, place the vanity against the stub-
outs and use a short pencil to trace the locations. Drill for plumbing 
using a hole saw. Start at one side, then finish from the other to avoid 
tearout. Make the holes about 1/2" wider in diameter to allow a little 
wiggle room.

The false drawer fronts are first tacked to the drawers using double-sided 
tape. Stacked coins can be used for spacers. Finish up by screwing the 
false fronts in place from the inside, then attach pulls of your choosing.

If necessary, add a notch in the bottom drawer’s back to clear the sink’s 
P-trap. When making bathroom cabinetry, planning for the plumbing is an 
important consideration.
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This classy bench provides
organized storage for many
pairs of shoes, as well as a

convenient place 
to sit while

donning them.
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I’m not a particularly paranoid 
person, but sometimes, I think my 
shoes must be conspiring against me 

— I can never seem to find the pair I’m 
looking for when I’m ready to don them. 
This wastes a lot of time that could be 
better spent in the shop or strumming 
on my uke. Of course, this could have 
something to do with the fact that my 
shoes are usually scattered all over the 
floor of my closet …

When I finally got around to cleaning 
up my act, I thought I’d kill two irritat-
ing birds with one stone and build a 
bench that not only provides organized 

Shoe Storage 
Bench

storage for all my shoes, but also affords 
a handy place to sit down while putting 
them on and taking them off. 

The shoe bench I came up with has 
enough storage space for a dozen pairs 
of men’s shoes (up to about size 13) 
or up to 18 pairs of women’s shoes. 
The shoes sit on open shelves that are 
adjustable for height, to accommodate 
different kinds of shoes: dress shoes, 
sneakers, low-top boots, etc. I added a 
tall central cubby between the banks of 
shelves just for my favorite pair of cow-
boy boots, and a small drawer for shoe 
cleaning supplies.

Instead of making the bench using 
a combination of hardwood veneered 
plywood and solid lumber, I decided to 
build it almost entirely from solid red oak. 
I came to this decision not only because 
red oak happened to be on sale at my local 
lumberyard, but also because I really hate 
having to glue edge strips onto plywood 
parts to cover up their inner plys. 

However, using solid wood did re-
quire some special construction details, 
to accommodate its natural tendency 
to expand and contract in response to 
changes in humidity. I’ll share those tips 
in this article.

By Sandor Nagyszalanczy



Woodworker’s Journal   April 2017

Domino system for this, but you could 
substitute mortise-and-tenon or dowel 
joinery if you wish). Start by cutting the 
legs and rails to size as per the Material 
List. To help you keep the orientation of 
the legs straight during numerous ma-
chining operations, mark the top of each 
one, as shown in the photo at right. 

Chop the mortises for the long rails 
first, each sized for a 10 mm x 50 mm 
loose tenon and positioned as shown 
on the Drawings on page 47. Next, on 
the adjacent face of each leg, chop the 
mortises for the short rails, positioned 
as shown in the Drawings on page 47. 
Mortises, centered in both directions, 
are then chopped into both ends of all 
four long rails, as well as the lower short 
rails. Mortises on the upper short rails 
are offset widthwise as shown, so they 
won’t intersect the long rail mortises.

Now, using a router table, plow the 
grooves that hold the bench’s side 
panels into the legs and short rails. Fit a 
1/4" straight bit (preferably a spiral flut-
ed bit) in the router and set the table’s 
fence so that there’s 3/8" between the 
fence face and the centerline of the bit. 
Set the bit’s cutting depth to 5/16" and 
rout a groove into the top edge of each 
lower short rail, as well as the bottom 
edge of each upper short rail.

Next, rout a groove into the legs that 
will hold the raised side panel. Set the 
bit’s cutting depth to 5/16" and the 

table’s fence face so that there’s 3/4" to 
the centerline of the bit. Rout a stopped 
groove into the same face of each leg 
as the short rail mortises are on. The 
groove should only span the distance 
between the two leg mortises. Using the 
same 1/4" bit set to the same cutting 
depth, rout a groove into the rear legs to 
house the bench’s plywood back panel. 
Space the grooves 1/8" from the back 
face of each rear leg.
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Cut Out and Glue Up
After purchasing enough stock for the 
project, the first task is to glue up all the 
wide parts necessary for the bench: the 
seat, bottom, bulkheads, side panels, 
drawer support and shelves (see the 
Material List on page 47). For parts 
that are the same width, such as the 
side panels, it’s easier to glue up a panel 
that’s a little more than twice as long, 
then cut the individual panels to length 
later. The tip shown in the photo above 
will help keep a panel flat if it wants to 
cup. Apply a nice, even coating of glue 
to all mating edges (I like to use a glue 
roller to spread the glue out). After 
clamping, check with a rule to make 
sure that each panel is nice and flat, and 
that the mating edges align evenly. 

After the glue on each assembly dries 
to rubbery hardness, scrape off the 
squeeze-out and any drips that may have 
formed. Run each panel through a plan-
er to bring it down to its final thickness. 
If you don’t have access to a planer with 
a cutterhead wide enough to handle the 
panels, glue them up from pre-planed 
stock; just make sure that each panel 
remains flat after it’s clamped up. Trim 
each panel to final width and length, 
taking care to keep all edges straight 
and square.

Legs, Rails and Side Panels
The sides of the bench are built with 
frame-and-panel construction. A pair of 
11⁄2" square legs are spanned by a pair 
of short rails at each end of the bench; 
long rails connect the end assemblies. 
These legs are mirror images of each 
other, left and right front legs and back 
legs. All rails connect to the legs with 
loose tenon joints (I used the Festool 

Orient the grain of plainsawn boards so 
the curve of the growth rings (viewed on 
the end grain) curves up (like a smile) 
relative to the top surface.

After applying glue, spread evenly with a rubber roller to the mating edges of both boards, the author 
clamps up one of the shoe bench’s panels and checks it for flatness with a rule.

Marking the end of all four legs helps you keep 
track of the orientation of each leg during all the
subsequent machining operations.

Two faces of each leg are mortised for the  
Domino loose tenons that will join the legs to 
the short side rails and long front and back rails.
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You raise the side panels’ edges on ei-
ther a shaper or router table, using just 
about any style of panel-raising cutter/
bit you wish. Just make sure to raise the 
panels in a series of passes: never all at 
once! During each pass, shape the short 
grain at the ends of each panel first, 
then shape its long grain edges. This 
helps prevent grain tearout and splinter-
ing. When you get close to the final pass 
(which should produce panel edges just 
a shade thinner than 1/4"), set up your 

drawer support and to the bottom. Chop 
three mortises (centered thickness-wise 
and spaced as shown) into the bottom 
ends of the two bulkheads and both 
ends of the drawer support; the back 
edges of these three parts should be 
flush. Next, chop the shallow mortises 
into the inside faces of the bulkheads 
and top surface of the bench bottom; 
the front edges of the bulks should 
overhang the front edge of the bottom 
by 1/2". If you’re chopping these with a 
Domino, clamp a straight board to each 
part to act as a fence, and plunge cut 
these mortises only 15 mm deep. 

Now, using a table saw and a miter 
gauge fitted with a large fence, cut a 
pair of notches (sized as shown) into the 
front and back top edges of both bulk-
heads. These notches are for the upper 
long rails. Use a dowel jig and a portable 
drill to bore a single 3/8" hole into the 
center of each notch, for the dowels that 
join the rails to the bulkheads.    

To rout the grooves for the top 
buttons that secure the bench’s seat 

to the base (while allowing for wood 
movement), fit a router with a 1/4" 
kerf-cutting bit set with its cutting edge 
3/8" below the router’s sub-base. Rout a 
pair of 3"-long grooves at the top edges 
of the two bulkheads as shown. Also 
rout a pair of grooves at the top edge of 
the inside-facing faces of the two upper 
short rails.

Next, drill the holes for the shelf pins 
that support the bench’s adjustable 
shelves. Chuck a 1/4" bit (preferably a 
brad point or Forstner bit) into the drill 

Rout grooves in the edges of the side rails with a spiral 
straight bit chucked in the router table. These grooves will 
hold raised panels. 

The author uses a vertical style panel-raising bit to raise 
one of the side panels, making the cut by taking a series of 
shallow passes.

The 3/8” groove in the lower rear rail for joining the bench’s 
bottom is routed after loose tenons have been glued into 
both ends of the rail.

Shallow mortises plunge cut into the faces of 
the bulkheads are for loose tenons that will join 
them to the drawer support.

shaper/router table to take a 
very light cut. This should min-
imize tearout and burn marks 
and produce a profile requiring 
very little sanding.

A few more routing tasks re-
main: First, rout a groove into 
the inside face of the lower rear 
long rail (this will mate with 
the bench’s bottom). Before 
routing, glue the two loose 
tenons into the ends of the rail 
and let the glue dry. Chuck a 
3/8"-dia. straight bit into the 
router table set for a 3/8"-deep 
cut and spaced so the groove 
will be 3/8" from the rail’s top 
edge. The groove should stop 
at the ends of the rail itself  
(see bottom photo at left). 

You can use the same bit 
to make the back stop strip: 
rout a 3/8"-wide, 1/4"-deep 
rabbet into the edge of a piece 
of 3/4" stock, then slice off a 
7/16"-thick strip. 

To make the top buttons 
(used to fasten the bench’s 
seat), take a 11⁄4"-wide strip of 
short-grain stock and rout a 
3/8"-deep, 1/2"-wide rabbet on 
one edge, then slice off eight 
11⁄4"-long buttons.

Bottom, Drawer Support 
and Bulkheads
Once the bench’s bottom, draw-
er support and bulkheads have 
been glued up and trimmed 
to final size, there’s some ma-
chining to be done before the 

bench is ready for assembly.
Start by setting up a router with a 

piloted rabbet bit and pilot bearing set 
to take a 3/8"-wide cut. With the bit’s 
cutting depth set to 3/8", rout a rabbet 
into the top back edge of the bench’s 
bottom. The resulting short lip will 
fit into the 3/8" groove in the bench’s 
rear lower rail, to allow the solid wood 
bottom to expand and contract.

Loose tenons are used to join the 
bench’s twin bulkheads to both the 
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Backrest Ends
(Inside View)

MATERIAL LIST
T x W x L 

 1 Seat (1) 3/4" x 16" x 531⁄2" 
 2 Backrest (1) 3/4" x 11⁄2" x 511⁄4"
 3 Backrest Ends (2) 3/4" x 11⁄2" x 61⁄2"
 4 Bottom (1) 3/4" x 14" x 49"
 5 Legs (4) 11⁄2" x 11⁄2" x 201⁄2"
 6 Long Rails (4) 3/4" x 11⁄2" x 49"
 7 Short Rails (4) 3/4" x 21⁄2" x 121⁄4"
 8 Side Panels (2) 5/8" x 123⁄4" x 143⁄4"
 9 Bulkheads (2) 3/4" x 141⁄8" x 181⁄2"
10 Drawer Support (1) 3/4" x 81⁄2" x 133⁄8"
11 Shelves (4) 5/8" x 141⁄4" x 195⁄16"
12 Back (1) 1/4" x 191⁄2" x 491⁄2" 
13 Back Stop Strip (1) 7/16" x 3/4" x 49"
14 Top Buttons (8) 5/8" x 11⁄4" x 11⁄4"
15 Spacer Strips (2) 3/8" x 3/4" x 121⁄4" 
16 Center Foot (1) 13⁄16" x 11⁄2" x 6"
17 Drawer Sides (2) 1/2" x 43⁄8" x 131⁄4"
18 Drawer Front (1) 1/2" x 43⁄8" x 77⁄8" 
19 Drawer Back (1) 1/2" x 37⁄8" x 77⁄8"
20 Drawer Face (1) 3/4" x 51⁄8" x 83⁄8"
21 Drawer Bottom (1) 1/4" x 77⁄8" x 10"
22 Drawer Guide Strips (2) 3/8" x 3/4" x 121⁄2"
23 Shelf Pins (16) 1/4" diameter
24 Drawer Pull (1) Pendant style
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press and bore a series of 3/8"-deep 
holes into the outward-facing faces of 
the two bulkheads, located as shown in 
the Drawing on page 47. Using the same 
setup, bore matching holes into the 
inside-facing edge of each leg.

Drawer Construction
My original plan was to build the drawer 
of solid wood with dovetail corners, but 
frankly, I ran out of steam, so instead I 
used 1/2" Baltic birch plywood joined 
with simple rabbet-and-dado joints. After 
cutting the parts out and sanding them 
smooth, I cut the 1/4"-deep joints using 
a 1/2" dado blade stack in the table 
saw. I purposely located the back of the 
drawer box a full 3" from the back ends 
of the sides, so that the drawer is sup-
ported when pulled out far enough to 
access the contents. The drawer’s 1/4" 
plywood bottom slips into a 1/4" x 1/4" 
groove cut 1/4" up from the bottom 
edge of the front and side pieces; it butts 
up flush to the bottom edge of the back. 
After gluing the drawer up and checking 
it for squareness, I reinforced each joint 
with a small nail, driven by a pneumatic 
pin gun. The 3/4"-thick oak drawer face 
is attached later.

Assembly
To make gluing up and clamp-
ing the bench’s base more 
manageable, the assembly is 
done in several stages. Start by 
gluing the spacer strips onto the 
inside-facing face of each lower short 
rail, with their ends and bottom edges 
flush. Also glue the front lower long rail 
to the front edge of the bottom, keeping 
the ends and top edges flush. I round-
ed over the top edge of this rail with a 
1/4"-radius roundover bit; I used the 
same bit to round over the top front edg-
es of all the shelves. Next, using a plate 
biscuit joiner, plunge cut a pair of #20 
size slots into both ends of the bottom, 
and matching slots into the two spacer 
strips (these help keep the bottom flat, 
while allowing wood movement).

The ends of the bench are assembled 
first: Glue both the upper and lower 
short rails to one of the legs, joining 
them with 10 mm x 50 mm loose 
tenons. Take care to keep each part 
oriented correctly. After slipping the 
raised panel into its grooves (raised 
portion facing outwards — and no glue, 
the panels must float), apply glue and 
install the other leg. After applying 
clamps, use a straightedge to make 
sure that the faces of the legs (with the 
mortises for the long rails) are flat and 

parallel to each other.
To assemble the bulkheads 

and drawer support, glue 10 
mm x 40 mm loose tenons 
(you can cut standard 10 mm 

x 80 mm Dominos in half), first into 
the mortises in the bulkheads, then the 
drawer support. After clamping, the dis-
tance between bulkheads measured at 
the top and bottom should be the same. 
Glue the bulkhead assembly to the 
bench bottom next, once again using 10 
mm x 40 mm loose tenons and applying 
clamps at the front and back edges 
of the bulkheads. After the glue has 
dried, screw on the two drawer guide 
strips onto the inside upper faces of the 
bulkheads. To do that, slide the drawer 
in place and lay a strip of cardboard 
on top of it, to act as a spacer. Now set 
the guide strip on top and screw it in 
place (photo, next page). The holes at 
the back of the strip should be slightly 
slotted, to allow for wood movement.

To assure that final assembly goes 
well, I do a dry fit with no glue. Before 
attaching the upper long rails, I press 
3/8" dowel center points into the four 
holes in the bulkhead notches. Once the 
rails are in place, I tap them against the 
points, then use the small indentations 
to drill 3/8" holes 1/2" deep into each 
rail. After unclamping all the dry-assem-
bled parts, I glue the long rails into the 
bulkhead notches. 

To begin final assembly, slip the lower 
rear long rail onto the lip of the bench 
bottom (no glue!), then apply glue to 
all the mortises in the ends of the long 
rails and legs. I also press (no glue!) #20 
biscuits into the slots in the ends of the 
bottom. Glue the loose tenons into the 

A series of 1/4" holes drilled into the legs and 
bulkheads are for shelf pins that allow adjust-
ment of the bench’s shelves.

Simple rabbet-and-dado joints join 
the shoe bench’s small drawer sides, 
front and back members together.

After gluing the drawer shelf to the two bulkheads (inset 
photo), glue and clamp this bulkhead/shelf subassembly to 
the bench’s bottom.

48
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long rails first, then press the end as-
semblies onto the tenons. Use four long 
bar clamps to apply pressure at each 
corner of the base, gradually tightening 
until all joints are fully seated. 

While the base assembly dries, work 
on the bench seat. First, round over 
the front top edge of the seat using a 
3/8"-radius roundover bit. Saw a 11⁄4" 
radius curve onto one end of both short 
backrest parts, then join them to the 
ends of the long backrest piece with 
3/8" dowels. Once dry, round over the 
front-facing top edges of the backrest. 
After sanding these parts to final 

smoothness, mount the backrest atop 
the seat, centering it widthwise, and 
securing it with countersunk #8 x 11⁄2" 
screws from below.

Finishing Touches
Once you scrape off any glue residue 
left after assembly, it’s time to do final 
sanding and apply finish to the shoe 
bench’s base, as well as the seat, back, 
shelves, drawer front and other small 
parts. I opted for several coats of a 
tinted Danish oil finish, in order to 
darken the light oak and give it a richer 
appearance. 

When it dried, I set the seat upside 
down on my benchtop (covered with a 

Sandor Nagyszalanczy is a furniture designer/
craftsman, writer/photographer and contribut-
ing editor to Woodworker’s Journal. His books 
are available at amazon.com.

Small wood buttons set into slots in the bulk-
heads and side rails secure the bench seat to the 
base, while allowing it to expand and contract.

A pair of drawer guide strips are screwed to the 
inside faces of the bulkheads through slotted 
holes that allow for wood movement.

The author applies several coats of Danish oil 
finish to the shoe bench prior to attaching the 
back and mounting the seat.

After both top rails are joined to the bulkheads 
with dowels (insert), glue the side subassem-
blies to the other base components.

For a video walking you 

through the steps to assemble 

this shoe storage bench, please visit 

woodworkersjournal.com and click 

on “More on the Web” under the 

Magazine tab.

MORE ON THE WEB
www.woodworkersjournal.com

VIDEO

towel to prevent damage), then set the 
base upside-down on top of it. After posi-
tioning the rear upper long rail flush to 
the back edge of the seat and centering 
the base side to side, fasten the seat by 
pressing the eight top buttons into their 
slots and screwing them down with #8 x 
11⁄4" washer head screws. Now slide the 
1/4" back panel into its groove in the 
legs, and secure it to the lower rail by 
nailing on the back stop strip. Nail the 
top of the back to the upper rail, then 
screw the center foot to the center on 
the underside of the bottom.

With the bench right-side-up on a low 
work table, I pressed the L-shaped metal 
shelf support pins into the appropriate 
holes and set the four shelves in place. 
To keep them from moving during use, 
I drove a #6 x 1/2" pan head screw up 
through the holes in the two front sup-
port pins of each shelf. Slide the drawer 
in place, and mount the drawer face by 
screwing it on from inside the drawer 
box, locating the face’s lower edge  
flush with the bottom of the drawer 
support. Screw on a small, pendant  
style drawer pull. 

When the job’s done, it’s easy to sit 
down, take off my work shoes and pull 
on a pair of comfortable slippers.
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For a quick video tour of 

several of these connected 

devices, please visit our website at 

woodworkersjournal.com and click 

on “More on the Web” under the 

Magazine tab.

MORE ON THE WEB
www.woodworkersjournal.com

VIDEO

These days, it seems 
apps are expanding 
the possibilities of 

our smart devices about 
as fast as the IT coders 
can write them. So it’s only 
logical that this burgeoning 
technology should influence 
the world of power tools, too. 
And now it has. BLACK + 
DECKER, DeWALT, General 
Tools & Instruments, Mil-
waukee and RYOBI are set-
ting the bar with app-driven 

B+D SMARTECH
Last summer, BLACK + 
DECKER launched its 
20-volt SMARTECH™
lithium-ion batteries that are
compatible with the com-
pany’s 20V MAX* tool line
and retail for around $79.
These compact batteries use
Bluetooth® Technology to
connect with the SMART-
ECH mobile app. Once
you’ve paired the battery to
the app with your tablet or

innovations that will enable 
us to interact with lithium-ion 
batteries, cordless tools and 
measuring devices in ground-
breaking ways. If you’ve ever 
wanted more security, cus-
tomization and data report-
ing from your tools, these 
companies now offer free 
iOS or Android-friendly apps 
that expand the versatility of 
select new products. Here’s 
a sampling of some of this 
“connected” tool wizardry.

What’s New
in Connected
Tools?
By Chris Marshall

Five mobile device apps let you

tap into the latest batteries 

and tools like never before.

Digital image courtesy of underworld1/Bigstock.com
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smartphone, it offers helpful 
diagnostic and security 
features. The app will inform 
you about each battery’s 
current charge level and 
provide a host of stats, 
including model and serial 
number, date code and when 
it was last paired with the 
app. Within Bluetooth range 
(around 100 ft.), you can 
locate your SMARTECH bat-
tery with your device — the 
battery beeps loudly until 
you stop the search. Another 
tap of the app enables you to 
lock the battery, deactivating 
it from unauthorized use. 
They also have a handy USB 
port on top to recharge your 
mobile devices. 

The app links to B+D’s 
website, where you can find 
a library of free DIY and 
woodworking project plans, 
plus much more.

DeWALT ToolConnect
DeWALT also has a pair of 
20V MAX* XR Bluetooth- 
enabled batteries in 2.0 Ah 
compact ($99) and 4.0 Ah 
($139) sizes. They’re fully 
compatible with its extensive 
20V MAX* tool family.

DeWALT’s Tool Connect™ 
app pairs to these batteries 
easily with current smart 
devices, and each battery 
can be custom-named. The 
app offers a similar package 
of battery-specific identifi-
cation and diagnostic tools 
as SMARTECH: serial and 
model number, date code 
and last pairing date, charge 
level at present and current 
battery temperature. 

But, unlike SMARTECH’s 
DIY/consumer-intended 
focus, DeWALT’s Tool 
Connect program is geared 
to jobsite tool concerns and 
inventory management. For 
instance, within Bluetooth 
range, a Tool Connect user 
can be alerted when batteries 
are out of range, and users 
can set them to disable be-
yond this perimeter. You can 
also set alerts for low charge 
warnings or charging status, 
and temperature extremes. 
There’s even a “Lend” 
feature: the app’s calendar 
and clock can tell a battery 
to disable when its assigned 
loaned period expires. Then, 
the battery becomes inopera-
ble and unchargeable by the 

borrower, and the 
lender receives a 
reminder alert.

This much track-
ing information 
isn’t as relevant 
for hobbyists, but 
imagine a jobsite 
running dozens 
of DeWALT 
batteries. There, 
inventory control 
is a daily con-
cern, where Tool 
Connect can bring 
peace of mind.

Milwaukee 
ONE-KEY
In 2015, Milwau-
kee launched 
its ONE-KEY™ 
mobile app and 
a number of 
ONE-KEY tools. 
With them, the 

Customized apps from 
BLACK + DECKER and 
DeWALT can help you 
catalog and control 
their Bluetooth- 
enabled batteries 
using either iOS or 
Android phones and 
tablets.

Tool Connect lets you set a time and date for 
lending out a Bluetooth battery. At expiration, 
the battery turns off until you reactivate it.

In addition to powering tools, BLACK + DECKER’s 
20V SMARTECH batteries also have a USB port 
for charging mobile devices — very helpful.

Aside from a Bluetooth symbol and indicator 
light, DeWALT’s new “connected” batteries 
resemble standard 20V MAX* DeWALT batteries.

Smarter Batteries

Black and Decker SMARTECH http://smartech.blackanddecker.com
DeWALT Tool Connect http://toolconnect.dewalt.com
Milwaukee ONE-KEY https://www.milwaukeetool.com/ONEKEY
RYOBI Phone Works http://www.ryobitools.com/phoneworks
General Tools ToolSmart https://www.generaltools.com/toolsmart

LEARN MORE ONLINE
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company adopted a different 
strategy from either B+D or 
DeWALT’s approach: instead 
of enhancing batteries with 
Bluetooth connectivity, the 
tools themselves have Blue-
tooth. ONE-KEY tools oper-
ate on any M18™ Milwaukee 
battery, and the ONE-KEY 
app interfaces with the tool, 

regardless of the battery 
it’s using.

Currently, Milwaukee’s 
M18 FUEL™ ONE-KEY-
enabled tools include a 1/2" 
drill/driver and hammer 
drill/driver, 1/4" hex impact 
driver, 3/8" and 1/2" impact 

wrenches, several 
crimping tools 
and a SAWZALL® 
Reciprocating 
Saw. There’s 
also a RADIUS™ 
LED Site Light 
that operates on 
either a battery 
or corded power.

Milwaukee’s 
app offers a full 
complement of 
data tracking 
and security 
features. Once 
the app pairs to a 
tool, it logs serial 
number, date of 
purchase and 
current mapped 
location, along 

with any notes the owner 
wishes to add. This informa-
tion stores to the cloud and 
can be retrieved for online 
and mobile record keeping. 
And, if a tool in the ONE-
KEY inventory should go 
missing, a user can report it 
as missing in the app. Then, 
any device with the ONE-
KEY app will update the 
tool’s location when it comes 
into Bluetooth range, and the 
owner will receive an email 
report of its whereabouts.

But inventory tracking 
is just one benefit of ONE-
KEY. The app also allows 
these tools to be custom 
programmed by the end user 
for specialized or often-used 
tasks. Here’s an example: 
Maybe you use a recip saw to 
cut cast-iron waste pipe some 
days, demolition materials 
on other days, then 4x6 
timbers and sheet steel on 
occasion. Using the app, a 
ONE-KEY SAWZALL (model 
2721-20, $249) can be set for 
up to four different cutting 
“profiles” that best suit these 
varied materials. Starting and 
maximum speeds, trigger 
ramp-up time and even the 
tool’s onboard LED work-
light duration all can be set 
and stored, then saved and 
used independently of the 
app. A push button selector 
on the tool indicates which 
of the four modes you’ve 
chosen. Using your custom 
profiles can help the saw cut 
more efficiently or safely and 
even extend blade life. 

Same goes for other ONE-
KEY tools: the 1/2" Drill/
Driver (model 2705-20, $179) 

Assign up to four custom profiles at a time 
through the app to the ONE-KEY 1/2” Drill/
Driver, based on the bit type, size and 
material you’re drilling into. 

You can control Milwaukee’s LED RADIUS 
Site Light entirely by the ONE-KEY app —
helpful when it’s placed in hard-to-reach 
spots or at inconvenient heights.

Milwaukee’s ONE-KEY 
Bluetooth-enabled tool family 
includes an LED Site Light, 1/4” 
Hex Impact Driver, 1/2” Drill/
Driver and SAWZALL Reciprocat-
ing Saw, among several others.

Programmable 
Cordless
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BurnCage.com
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No more 
UNSAFE and 
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rusty barrel!

STAINLESS STEEL CONSTRUCTION is lightweight, durable, and 
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PERFORATED LID and sidewalls maximize airfl ow and trap embers.
1600° TEMPERATURES mean more thorough burning with less ash.

with the 
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Portable
BurnCage™
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is programmable for various 
drill bit styles, diameters 
and materials being drilled. 
The app then adjusts the tool 
for optimal drilling speed 
and torque shutoff, which 
you can save as one of four 
custom profiles. The ONE-
KEY 1/4" Hex Impact Driver 
(model 2757-20, $179) lets 
you select the sizes and head 
types of self-tapping screws 
or concrete anchors you’re 
planning to drive; the app re-
sponds by adjusting starting, 

driving and finishing speeds 
accordingly.

Milwaukee’s ONE-KEY  
RADIUS LED Site Light 
(item 2146-20, $349) will 
brighten up dark spaces with 
up to 4,400 lumens, either 
standing on its base or hang-
ing inverted from a self-cen-
tering metal hook. With the 
app, you can turn the light 
on or off, activate all 360° of 
its LED array or just one side 
at a time, and then adjust 
intensity to suit your needs. 

When the light is plugged 
into an extension cord 
instead of a tool battery, you 
can schedule it for automatic 
on/off cycles or daisy-chain 
it to other RADIUS lights.

RYOBI Phone Works
RYOBI offers a line of seven 
lime-green inspection and 
measuring gadgets that make 
up its Phone Works™ device 
family. Currently, Phone Con-
nect includes laser pointer, 
level and distance measurers, 
noise-suppression earphones, 
a thermometer, moisture 
meter and inspection scope.

Most of these tools require 
your smartphone or tablet 
as an integral component to 
their operation. It serves as 
a display screen for what is 
being measured or viewed by 
the Phone Works instrument, 
and you can take still photos 
or videos of your subject, 
then superimpose the data 
onto it for record keeping. 
RYOBI has designed the 
Phone Works app to allow 
you to create “projects” on 
your phone or tablet and syn-
thesize all of your data and 
photos or videos into a single 
folder to share with others by 
email or on social media.

I gave the Inspection Scope 
(model ES5000; $67.48) 
and Infrared Thermometer 
(model ES2000; $39.97) a try. 
The Inspection Scope pairs to 
a mobile device using Wi-Fi 
rather than Bluetooth, and it 
features a 3-ft. flexible cable 
with a tiny camera on the 
end. Four LED lights sur-
round the lens to help lighten 
up dark areas. My iPhone 6S, 
with a full case, fit securely Want to check the condition of your planer’s carbide 

inserts? You could use RYOBI’s Inspection Scope to 
look up inside the machine without disassembling it. 

The ToolSmart Angle Finder measures wall corner an-
gles. Send this data to the app, and it will provide miter 
saw settings for cutting crown molding to fit the corner.

General Tools & Instruments 
and RYOBI offer more than a 
dozen app-enhanced inspection 
and measuring tools combined, 
through their Phone Works and 
ToolSmart product lines.

Measuring and 
Inspection  
Gadgets
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onto the back of the 
device — both the 
scope and the ther-
mometer come with 
a spring-loaded, 
adjustable clip that 
holds many sizes of 
smartphones (even 
big ones like mine). 

In use, the image 
and video resolution 
was quite pixelated 
on my phone’s 
screen, especially 
when viewing 
things in dark 
spaces, but I could 
still get the gist of 
what I was seeing 
pretty well. The de-
vice also seems to 
deplete AA batteries 

fast. But, if you wish you 
could peer inside your ma-
chines without taking them 
apart, wonder what might be 
clogging a sink drain or need 
to take a look under shop 
fixtures, the couch or a car 
seat to find something gone 
missing, this doodad could 
be your second set of eyes.

RYOBI’s Infrared Ther-
mometer plugs into a 
device’s headphone jack 
and functioned simply and 
reliably — in just a few app 
taps, its Class 3 laser will be 
pointing a beam and taking 
a continuous temperature 
reading where you aim it. It 
has a range of -22° to 662°F. 
Save the reading by tapping 
one button. Here could be 
a neat way to keep tabs on 
your tool motor heat output, 
check windows and doors 
for drafts or even investigate 
the efficiency of your home’s 
HVAC duct system. 

General Tools ToolSmart    
General Tools & Instru-
ments also has a collection of 
Bluetooth-enabled measur-
ing devices that include a 
laser distance measurer, 
angle finder, two versions 
of inspection cameras, 
digital multimeter, infrared 
thermometer and moisture 
meter. A ToolSmart™ app 
enhances their features and 
offers a similar “project” 
system to RYOBI’s for orga-
nizing and sharing data. The 
tools can be used without 
the app, too.

I tried the Digital Angle 
Finder (model TS02, $49.98). 
It works like a digital pro-
tractor to measure angles up 
to 225°. Here’s what makes 
it unique: you can send the 

angle reading (between two 
walls, for instance) to your 
mobile device without writ-
ing it down — handy if you’re 
up on a ladder. Then, the 
app can tell you the correct 
miter and bevel angles for 
setting up a miter saw to cut 
moldings and crown. This 
sure beats trial and error!

Or consider the Laser 
Distance Measurer (model 
TS01, $69.98): like most dis-
tance finders, it uses a laser 
to help you chart lengths. 
This one tabulates area and 
perimeter, volume and trian-
gulated distances. However, 
the app makes the tool even 
more practical for DIY jobs. 
Measure and send it the 
lengths and widths of walls, 
floors or ceilings, and the 
app will calculate the amount 
of paint, wallpaper, molding 
or flooring your area will 
require. No need to crunch 
the math. 

If you often wonder about 
your lumber’s moisture 
content but don’t have a 
way to check it — and we all 
should — the ToolSmart pin-
style Moisture Meter (model 
TS06, $39.99) can solve the 
conundrum. I wish it came 
with an adjustment chart for 
different wood species and 
temperature factors — other 
meters do. But it will give 
you a quick ballpark percent-
age to verify if your wood is 
dry enough for woodwork-
ing. It will assess building 
materials like drywall, too.

Smart devices and apps 
have quickly become an 
indelible part of our culture. 
You can be sure that their 
role in power tool technology 
will only grow with time. 

General’s Tool’s pin-style Moisture Meter assesses wood or building 
material moisture content and can transmit these percentages to the app.

Tally up the paint, wallpaper, moldings or flooring you’ll need for a project 
you’ve just measured using General’s Laser Distance Measurer and app.

With RYOBI’s Infrared Thermometer clipped 
to your smartphone and plugged into the 
headphone jack, you can determine the surface 
temperature of just about anything, instantly. 
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This commercial-quality blade is ideal for 
rip and cross cutting two-sided plywood, 
whether fi nished or unfi nished.  It is also 
perfect for cross cutting solid woods.  
In fact, there’s no comparable blade 
on the market today.

The Ply Veneer Worker (PVW) uses 
the same high-precision technology that’s 
behind our popular Woodworker II blade.  
Designed for cutting wood products only…
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about chip-outs on top or bottom surfaces.  
No scoring blade is needed.

• It lasts up to 300% longer between 
sharpenings.  The PVW is made of super-
strong C-4 micrograin carbide for extra 
durability.  Like other Forrest blades, it is 
hand-straightened to ensure perfect fl at-
ness and has a side runout of +/- .001.

The PVW is superbly engineered.  It 
features a 10º hook, 70 teeth, and a high 
alternate top bevel grind.  You can count 

on this exceptional product to give you 
vibration-free performance and long life.

All Forrest blades, including the new PVW, 
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Techniques
Veneering with a Vacuum Pump
By Hendrik Varju

Having helped wood-
working students of 
mine build a vacuum 

pump set up from a kit, I 
decided it was time to invest 
in one myself. I chose a kit 
with a 3.15 cfm pump, which 
will handle 4'x 8' veneer 
bags for flat work and 4' x 4' 
bags for moderately curved 
work. The kit I bought at 
joewoodworker.com came with 
all the main parts required. 
I simply built the wooden 
stand, supplied the PVC 
pipe and did a bit of wiring, 
all according to the detailed 
plans supplied with the kit. 
It resulted in a nice, tidy and 
mobile package. 

I use a quality polyure-
thane bag, which is fairly 
expensive but offers good 
durability for professional 
use. For occasional use, a 
high quality vinyl bag will 
suffice and cost less.

Commercial Veneers
In this article, I’m using 
commercially cut raw wood 
veneers in a species called 
makore. At only 1/42" thick, 
only light sanding can be 
done on the finished panel, 
not planing or heavy scrap-
ing. You can also cut veneer 
yourself with a good band saw 
(more about that shortly).

With commercial veneers, 
it’s as simple as laying out 
the veneer sheets in se-
quence and flipping over 
every other sheet to achieve 

A vacuum pump and veneer bag is a fully portable system that can be 
used anywhere. Here, learn some simple veneering techniques.



61Woodworker’s Journal   April 2017

a book-match. From a flitch 
of 24 sheets of veneer, I ap-
plied veneer to one side of an 
MDF panel using just sheet 
number 5. The original ve-
neer sheet was long enough 
to provide two lengths of 
veneer for my panel, so I sim-
ply cut the sheet in half with 
a veneer saw and rotated one 
of the halves for the book-
match. I didn’t even need 
to flip one sheet over. With 
veneer this wide, I needed 
only two pieces with one joint 
to cover the entire panel on 
one side.

When using two or more 
pieces of veneer to cover a 
substrate, their aligning edg-
es must be perfectly straight 
to avoid gaps (like a butt joint 
in thicker stock). I started by 
jointing the mating edges of 

the sheets I had cut from the 
larger original sheet using 
a common flush-trim router 
guide. I sandwiched my two 
veneer sheets under a simple 
jig (photo above right) and 
on top of a sacrificial piece of 
1/4"-thick MDF. By allow-
ing the veneers to protrude 
slightly from the jig, it was 
easy to trim the edges with 
a straight bit in a router. To 
avoid tearout, given the tiny 
amount of wood being cut, 
you can safely climb cut. 

I can trim a whole stack of 
veneers at the same time with 
this method. There’s also an 
alternative method where I 
simply place the two veneer 
sheets against my jointer 
fence with a hardwood guide 
at the front. Then I joint the 
veneers and the solid board 

together. This works for 
shorter veneers like I’m us-
ing here, but the trim guide 
is best for long veneers that 
are unwieldy to handle.

After jointing the edges, I 
secured the veneers 
together using blue 
tape placed across 
the joint every 
few inches on the 
back side. Then I 
applied veneer tape 
on the front side, 
first across the joint 
and then one long 
piece along the 
joint. This tape has 
an adhesive on the 
back so I just run 
the back over a wet 
sponge before lay-
ing it down. With that done, 
an iron set to medium heat 
shrinks the veneer tape as it 

A jointed piece of hard-
wood makes for a solid 
straightedge you can safely 
run a veneer saw against. 
Here, the author crosscuts 
the veneer.

A flush-trim guide allows a router to trim 
the edges of several sheets of veneer at the 
same time. Sandwich the veneers between 
a piece of scrap MDF and the trim guide.

Sandwiching short veneers between a piece 
of wood and the jointer fence will allow you to 
joint edges even faster than with a router.

Blue painter’s tape 
pulled tight across 
the joint every few 
inches will hold 
the back side of the  
veneer sheets 
together well.

Now dampen the 
perforated veneer 
tape (inset) and stick 
it onto the front side in 
the same way, along 
with one long piece 
down the joint. A hot 
iron makes the tape 
shrink and pulls the 
joint tighter. Remem-
ber to remove the blue 
tape from the back 
side of the veneers 
before gluing.
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molding. Each of the side cabinets will 
require one full sheet of 3/4" plywood, 
one 2' x 8' half sheet of 1/4" plywood 
and 3 board feet of birch.

While this is a large project, it’s not 
hard to build. However, it does require 
a big workspace when you get to the 
pre-finish assembly of the bed cabi-
net and frame. A one-stall garage or 
similarly sized workshop should be 
enough space to tackle this project. 
I’ve designed the bed cabinet to be 
knockdown, because it’s so large that 
in almost every instance it would be too 
big to maneuver from your shop into the 
room where it will be mounted. You’ll 

use biscuits (no glue) to align most of 
the joints and pocket screws to assem-
ble the knockdown parts.

Be prepared to cut away baseboard 
where you plan to mount the bed and 
side cabinets to your wall. Also, aside 
from being dangerous if not mounted 
securely to wall studs, the bed will not 
function properly either. You must use 
the “bed-to-wall” brackets included in 
the hardware kit.

Assembling the Bed Cabinet
Let’s get started by cutting the bed 
cabinet box pieces 1 through 5 to size, 
according to the Material List dimen-

29

Glue and clamp the 3/4”-thick edging pieces to the bed cabinet plywood. Place bar clamps at 6” 
intervals. Clean up wet glue squeeze-out with a rag, and scrape the rest away after it has cured.

Glue and clamp the 1/8”-thick edging pieces to the edges of the upper and lower back panels. A 
bunch of Rockler medium-size Bandy Clamps makes quick work of this task. Push them down as 
hard as you can to apply maximum pressure for tight glue joints.

one of these other styles. The key is a 
complete hardware kit from Rockler 
that includes a metal bed frame with a 
pneumatic lift system and a wooden slat 
platform that acts like a box spring. If 
you decide to build one or both of the 
side cabinets shown here, this project 
offers plenty of additional shelf and 
cabinet storage, too. 

I made my queen-size Murphy Bed 
using birch lumber and birch plywood 
because its tight grain is great to paint. 
And to that end, you’ll see later that I’ve 
applied “modern” milk paint (no milk 
required!) to the birch, followed by two 
coats of clear flat (sheen) water-based 
finish to add durability and luster. But 
if you’d prefer a “natural” wood look 
instead, or want to match this project 
to existing trimwork, any species and 
finish will be good substitutes for birch. 
It’s up to you. 

Of course, not everyone needs a 
queen-size bed, so material lists for twin 
and full-size beds are available in the 
“More on the Web” online content for 
this project. Rockler sells twin- and full-
size Murphy Bed hardware kits as well.

Construction Notes
In addition to the usual woodworking 
machines and router bits, to build this 
bed you’ll also need a pocket-hole jig, 
biscuit jointer and a few other special-
ized items: a 35 mm drill bit, shelf pin 
drilling jig and an inset hinge baseplate 
drilling jig. You’ll also need a dozen or 
so 18" bar clamps, a few 7' pipe clamps 
and at least 20 medium-size Rockler 
Bandy Clamps or other three-way edge 
clamps if you want to speed up clamping 
the edging strips to the plywood.

Here’s a rough account of sheet 
goods, wood and molding you’ll need: 
for the bed cabinet, buy four full sheets 
of 3/4" plywood, 30 board feet of birch 
and 10 lineal feet of 41⁄4"-wide crown 



63Woodworker’s Journal   April 2017

      When you’re a 
woodworker, 

time in your shop is 
fun time. What can 
make it even more 
fun? Handy shop 
projects like jigs and 
fixtures that make it 
safer and easier to 
perform all the tasks 
you need to do — 

and that are fun to build! You’ll find 25 great jigs 
and fixtures on this CD, making it easier for you 
to create everything from stopped dadoes to perfect 
miters. Plus, we’ve also included 5 bonus shop 
projects ... Don’t wait, get your CD today!

25 JIGS & FIXTURES

 A collection of our favorite jigs, fixtures and projects

 www.woodworkersjournal.com

PLUS 5
BONUS SHOP

PROJECTS!

25 JIGS & FIXTURES CD

 ORDER YOURS TODAY!

 CALL 800-610-0883 (mention code WJ1724) or order
online: www.woodworkersjournal.com/wj1724

 Woodworker’s Journal
Jigs & Fixtures CD
Item #51729 . . . . . . . $14.99

The Strongest Saws on Earth
And We Can Prove It.

www.knewconcepts.com
Made in Santa Cruz, CA

Engineered and tested to develop 3–4 times 
more tension than traditional coping saws.

Blades pulled tighter cut straighter, with less 
effort, and no fighting ‘banana blade’.
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didn’t need an upper platen, 
nor did the lower platen need 
to be grooved for proper 
evacuation of air from the 
bag. In the past, most people 
used both an upper and 
lower platen for flat veneer-
ing, although an upper platen 
can’t be used with curved 
work. With the use of breath-
er mesh, though, one can 
eliminate the upper platen 
entirely, even with flat work. 
(I purchased breather mesh 
from veneersupplies.com.)

I’ve done various experi-
ments to get around bleed-
through, which can occur 
when the vacuum pressure 
forces glue right through 
the veneers, interfering with 
stains and finishes. From my 

experiments, I’ve had great 
success setting the vacuum 
pressure to just 17 Hg (inch-
es of mercury) for the first 10 
minutes and then increasing 
it to 21 Hg for another 30 to 
40 minutes. For more porous 
veneers such as burls, it’s 
best to use a powdered plas-
tic resin glue, which really 
reduces bleed-through. 

Remember that the glue-up 
should not remain in the bag 
longer than an hour when 
using cold press veneer glue, 
as it needs exposure to air 
for the glue to dry properly. 
Also, keeping the panel 
under vacuum for too long 
with a water-based glue can 
cause mold spores to grow, 
producing unsightly stains.

Shop-cut Veneers
Working with shop-cut 
veneers isn’t that different, 
except that you cut them 
yourself. Start by finding a 
piece of lumber that has no 
grain reversals or only very 
minor ones. Choosing stock 
with grain switches and 
unusual figure will cause all 
kinds of tearout when joint-
ing and planing, unless you 
have helical cutterheads or a 
thickness sander. For really 
highly figured stock, I prefer 
commercial veneers since 
they can be flawless right out 
of the box. 
Sometimes I 
need to use 
liquid veneer 
softener 
(shown at 
right) to 
flatten badly 
curled or 
wavy veneer.

Joint one face and one 
edge of the stock and bring 
the second edge to final 

Techniques continued

Continues on page 66 ...

Dark pencil lines on the substrate indicate if you’re us-
ing the right amount of glue. You should see the pencil 
lines through the glue, but not too clearly.

An auxiliary bed (here, a piece of 3/4" melamine) in your 
thickness planer lets you plane the bandsawn side of the 
veneers smooth and to final thickness.

Basic resawing 
techniques allow you to 
make your own thicker 

veneers. The author 
likes to make them 3/32" 

thick, flattening one 
face of the stock on his 
jointer between slices 

on the band saw.

Place the panel veneer-side down into the veneer bag 
and on top of the platen, breather mesh on top (inset). 
Then seal the bag tightly.

Veneer softener
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perfectly fitting joints.
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width with a table saw and 
thickness planer. Then cut 
a sheet of veneer off on the 
band saw, rejoint the face of 
the blank, and cut another 
sheet of veneer. By jumping 
between jointer and band 
saw, you can cut multiple 
sheets of veneer that are 
already smooth on one side 
and both edges (you’ll still 
need to rejoint edges before 
taping to get really tight 
joints). A few quick passes 
through the thickness planer 
with an auxiliary bed brings 
them to final thickness. I’d 
suggest veneers at least 
1/16" thick, though I prefer 
3/32", which allows me to 
do some hand planing and 
scraping on the finished 
panels if necessary. Be sure 
to make similar thickness 

veneers for the back, using 
a less expensive species if 
you like. I don’t recommend 
3/32" face veneers and 1/42" 
commercial backer veneers 
because the panel needs to 
have a balanced veneer thick-
ness to resist warping.

The panel I glued up here 
is no different than the one 
with commercial veneers 
except that I used narrow-
er pieces requiring three 
joints. I also flipped every 
other piece of veneer to get 
my book-match. Other than 
needing a lot more tape, the 
process is much the same. 
In this case, I didn’t veneer 
any edges, which wouldn’t 
be necessary when making 
a panel for a frame-and-panel 
door, for example. I also used 
a Baltic birch core instead 
of MDF, which lightens the 
weight and eliminates the 
need to sand the core mate-
rial. Another suitable core 
material would be particle-
board. Baltic birch is nicer to 
work with, but not as flat and 
consistent in thickness as 
particleboard and MDF.

Conclusion
While I’ve used veneered 
plywood my entire career, I 
only did my own veneering 
on occasion on very small 
panels using lot of clamps 
and clamping cauls. Owning 
a vacuum pump certainly 
makes veneering easier and 
opens up a lot of possibilities 
with exotic, highly figured 
veneers, such as pomelle fig-
ured sapele panels, which are 
just gorgeous. As an added 
benefit, I also regularly use 
the vacuum pump to glue 
two 1/4" sheets of veneered 
plywood back-to-back when 
I need 3/8" to 1/2" ply. I 
find that 1/4" and 3/4" ply is 
widely available, but in-be-
tween sizes are harder to 
find. Give a vacuum pump 
a try, and I think you’ll be 
hooked in no time.

Techniques continued

Hendrik Varju is a fine furniture 
designer/craftsman who provides 
private woodworking instruction, 
seminars and DVD courses. His 
business, Passion for Wood, is 
located near Toronto, Canada. See 
www.passionforwood.com.

This glue-up has four shop-made veneer slices and three book-matched 
joints. You’ll need a lot of tape to hold everything together.

The heart of the 
whole system 

is this small 
vacuum pump. 
It can be set to 
automatically 

stop at a given 
vacuum pres-

sure, as shown 
on the gauge.

A dull putty knife will easily scrape 
off the softened veneer tape. A card 
scraper also works well.

After the glue-up has dried, spray 
or brush distilled water over the 
veneer tape to soften it up for easy 
removal.
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Weekend Projects
Thinking-
of-You 
Clock

Getting Started
Just about any wood species 
will work well for this clock. We 
chose soft figured maple and 
finished it with shellac. The 
shellac adds a warm golden tone 
to the wood, which matches the 
gold trim on the clocks. It also 
highlights the figure, while being 
easy to apply and fast-drying.

Start by making the main panel 
that will become the body of the 
clock. The body finishes to 111⁄4" 
wide, so if you can’t find a piece 
of wood that wide, you will need 
to glue it up. If that is the case, 

take the time to arrange the grain 
pattern in a pleasing way. Make 
the blank oversized to start with. 
Clamp up the panel and set it 
aside for now.

Rough cut pieces oversized 
in width and length from extra 
stock for the top and bottom 
moldings. The molding for 
the bottom portion should be 
oversized in width by at least 2" 
to make ripping on the table saw 
safer. Now cut two pieces for the 
top built-up molding to the exact 
size shown on the Material List 
on page 70. 

After the side sections of the clock body were ripped free, the 
author cut away the top section. With care, when the pieces 
are glued back together, the grain will match well.

By Kimberly McNeelan

This twin clock’s unique styling can be 

adapted to many purposes. You could 

set your local time in the top clock and 

the time of a loved one who resides in another 

time zone in the lower clock, next to a picture 

of that person. He or she may be in the military, 

away at school or even on an African safari! 

Another idea is that you could make the project 

without the upper clock and just put a picture of 

anything or anyone you love in the frame. Either 

way, you’ll have a handy key ring holder and 

chalkboard for reminders or inspirational quotes. 

However you choose 

to set it up, this 

attractive and multi-

functional project also 

incorporates many 

different woodwork-

ing techniques to try.
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Shaping profiles into the two 
top molding pieces is a multi-
step operation. Rout the ends 
of the moldings first. Use a mi-
ter gauge with a sacrificial piece of stock 
behind the workpiece to avoid tearout 
and to make the cut safely. Shape the 
profile in several passes, raising the bit 
a little each time to remove more wood. 
For each pass, shape the long edges 
after you’ve routed the short ends.

When you are done 
with the top pieces, 
grab the material for the 

Forming the Body
To get started on the body, you 
will be doing a bit of addition by 
subtraction. At the table saw, rip 
15⁄8"-wide pieces off the edges of the 
blank and set them aside. Once 
you’ve cut the next parts, you will 
glue these pieces back together; 
mark them now so you’ll know 
what their arrangement should 
be. Next, using the crosscut sled 
on your saw, cut off what will be 
the top section of the body from 
the remaining section of the blank 
(lower photo, opposite page) and 
then cut off the lower component.  

Test-fit the pieces together and 
measure to check your dimensions. 
Make any adjustments necessary. 
When you glue up the panel, align the 
top and bottom sections perfectly flush 
with the side lengths, leaving an 8" x 
12" chalkboard space (photos at right). 
Scrape off glue squeeze-out when it is 
still tacky. Once the glue joints dry, sand 
the panel up to 120-grit. 

Routing Decorative Molding
Setting the body aside for now, grab the 
molding stock you cut up earlier. Chuck 
an ogee router bit in your router table, 
because it’s time to rout the molding. 

lower molding. Machine one of its long 
edges, starting with a lowered bit as 
before. When you’ve got the shape you 
want, rip the molding to its final width 
as shown in the photo below. Now you 
need to wrap the lower molding around 
the body. We used a miter saw to make 

Remember to clean wet glue out of the 
corners before it hardens.

Cutting and regluing the clock body blank ensures perfectly 
square corners for the chalkboard cutout while keeping the 
overall grain pattern nearly seamless and intact.

The author made the bottom molding blank overly wide so the rout-
ing process would be safer. After the edge was shaped, she ripped 
the piece to its final width.

Use extreme caution when routing the end grain of the top molding. Set the fence 
very close to the bit and form the ogee in a series of deepening passes. Back up 
these cuts with a miter gauge and sacrificial fence to improve safety and control.

The center section of the body blank is 
removed to make room for the chalkboard. 
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MATERIAL LIST
T x W x L 

 1 Body Blank (1) 3/4" x 111⁄2" x 26"
 2 Top Molding (1) 3/4" x 17⁄8" x 131⁄2"
 3 Second Molding (1) 3/4" x 13⁄8" x 123⁄8"
 4 Lower Molding (1) 3/4" x 3/4" x 16"
 5 Chalkboard (1) 1/16" x 9" x 13"
 6 Backing Board (1) 1/8" x 9" x 13"
 7 Plexiglass (2) 1/8" x 4" x 4"

Weekend Projects continued
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Make a tick mark on the 
molding while holding it 
against the panel (inset). 
Then use your combination 
square to mark the 45° cut 
line for the “return” ends of 
the bottom molding strip.

For videos on using a keyhole rout-

ing bit and a square-hole routing 

jig, please visit woodworkersjournal.com 

and click on “More on the Web” under the 

Magazine tab.

MORE ON THE WEB
www.woodworkersjournal.com

VIDEO

the cuts. Mark out the miters as shown 
in the photo at right, and set up your 
saw for the cuts. We recommend adding 
a 3/4"-thick sacrificial fence and also us-
ing a piece of thin hardboard or plywood 
to make a zero-clearance insert for 
your saw. Cut the short “return” pieces 
(left and right) from the molding first. 
Then miter-cut the long front section. 
Once everything fits properly, set the 
moldings aside — you’ll attach them to 
the body later.

A Body Shape-up
In order to make this project hold two 
clocks and hang on the wall, we’ve 
got a few more machining chores to 
complete. To make the decorative arcs 
on the lower corners of the body, use a 

You might need to put a new zero- 
clearance fence on your miter saw 
because the pieces are so tiny. Also, 
let the blade completely stop in the 
down position once you make the cut so 
that the little pieces don’t get jammed or 
catch and fly.

1

2

3

4

5

6

7

Body Blank
(Front View)

Body
(Front View)

The body blank starts as a single piece, 
then is cut apart as shown above. It is 
reglued later. 
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Continues on page 72 ...

compass to draw the 13⁄8"-radius circle 
cutouts on the bottom corners (see 
photo above). Then cut the quarter 
circles out at the band saw or with a 
jigsaw. If you have a spindle sander, use 
that to sand these curves. Otherwise, 
you can wrap a large dowel with coarse 
sandpaper to remove the saw marks and 
smooth the edges. 

Next, lay out where the holes for the 
clocks and picture will go. There are a 
few ways to make these holes. The most 
straightforward, of course, is to use a 
3"-diameter Forstner bit in a drill press 
(see the photo on the following page). If 

keeping your hands well away from the 
cutter’s spinning shaft. A third option 
would be to make a template with a 3" 

Cut inside the pencil lines of the curved corners so that you have a mark to sand up to. Once these 
cuts are done, remove the saw marks using a spindle sander or dowel wrapped in sandpaper.

you don’t own a Forstner bit that large 
and you don’t want to spend the money 
to get one (they are not cheap), you 
could use an adjustable circle cutter in-
stead — take your time and drill slowly, 

The author used her 
thumb to support 
the compass point 
on the corner of the 
board as she drew 
each of the two 
13⁄8”-radius quarter 
circle profiles.

Marketplace

www.101Woods.com
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hole that you can use to guide a router 
and a long piloted pattern bit. Or, bore 
these holes with a 3" hole saw bit.

One of the cutouts also needs a 
4"-square housing milled behind it (see 
Drawings, page 70, and sidebar below). 
Rout the “square” hole and then cut two 
pieces of 1/8"-thick plexiglass to fit the 
opening. These will hold your forget-me-
not photo sandwiched between them. 
You can cut plexi on either a table saw 
or band saw using most quality blades. 
For that same picture hole, use a 5/16" 
roundover bit in a router to profile and 
soften the front edge of the opening. 

Another routing task on the agenda is 
creating a keyhole slot in back to hang 
the clock on the wall. The sidebar on the 
opposite page describes this.

The large opening 
that will receive the 
chalkboard needs to 
have a rabbet formed 
into its back edge, too. 
Use a 1/2" rabbeting 
router bit on the router 
table to mill the rabbet. 
Make a few passes of 
no more than 1/16"- to 
1/8"-deep at a time un-
til you’ve reached 1/4"-
deep. You may need 
to make climb cuts if 
the grain direction is 

Square Hole Routing Jig VIDEO

ONLINE 
VIDEO!

To form the “square hole” — technically called a housing — that captures the 

plexiglass pieces, we used a router with a bearing-guided pattern-making bit.

You can get rather fancy making an adjustable jig for routing squares and rect-

angles. We simply clamped oversized straight pieces of wood in a configuration the 

exact size of square we needed to cut. Your router base will tell you how wide the 

jig pieces need to be in order to have room for clamping and not hit the router. 

In this case, our author used 4"-wide side pieces to make clamping and acquiring 

the desired dimension easier. She also used a scrap piece 4" wide space to lock in 

the other 4" dimension. You will need a scrap piece under these pieces to provide 

a good way to clamp everything securely (see the large photo at right). Plunge your 

router and cut a 1/4"-deep, 4" x 4" square. Take several passes to minimize burning. 

Moving the bit’s bearing against the jig’s edges in a clockwise motion, remove only 

about 1/16" material at a time. Adjust the depth of the router bit after each pass. 

To be safe, make sure you unplug the router while making adjustments.

Then use a mallet and chisel to square the corners of this rabbet. The jig gives 

you a nice reference surface for more accurate chiseling (inset photo). 

Mark centerpoints for the hole cutouts (inset), then bore them at the 
drill press with a 3" Forstner bit or circle cutter. Whenever using a bit 
this large, first clamp the workpiece down securely.

Here the author 
makes a “jig” 

from scrap 
lumber clamped 

securely in place. 
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Using a Keyhole Bit
The most important 
thing in using a key-
hole bit is to make the 
cut in one pass, then 
turn off the router and 
remove your stock. 
That means it is 
important to test the 
cut on scrap stock — 
not only to check out 
the position and depth 
of cut, but the process 
of making the cut.

VIDEO

ONLINE 
VIDEO!

Continues on page 74 ...

causing any tearout. Then use a sharp 
chisel to square up the corners. 

Now would be a good time to cut a 
piece of backer board that secures the 
chalkboard. Then cut the sheet metal 

magnetic chalkboard with tinsnips to 
fit its opening. The metal may crinkle 
a bit as you cut it, but remember that 
the chalkboard fits into the rabbet and 
is held in place by the backer board, so 

some edge roughness will be hidden. 
Still, cut the metal carefully to avoid 
excess distortion or raggedness (photo 
above). Practice by making a test cut 
or two.

A keyhole slot 
is a great way 
to hang flat 
panels like this 
project.

To avoid crinkling the metal chalkboard edge 
as you cut it, orient your tinsnips so the bottom 
blade is on the waste side of the material.

POWER TOOL MAINTENANCE DVD
POWER TOOL MAINTENANCE
How to properly tune up and maintain the most common 
power tools in your woodworking shop.

OVER 
150 PHOTOS 

AND OVER 60 
MINUTES OF 

VIDEO

 Item #56228 ........................ $9.99

 Call 800-610-0883
(mention code WJ1722)

or Order Online:
www.woodworkersjournal.com/wj1722

Learn how to take good care of your 
power tools with the detailed written and 
video instructions on this DVD-ROM. We 
cover everything you need to know!
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Clock Hard-to-Find Hardware
31⁄2’’ Quartz Clock Insert with Arabic Numerals (2) #33578 ................... $12.99 ea.
Magnetic Chalkboard Sheet, 12’’ x 24’’ x 28 Gauge (1) #53867 ............ $24.99 ea.
3" Forstner Bit, 1/2” Shank (1) #27254 ............................................................. $29.99 ea.
Classic Roman Ogee Router Bit - 1/2” Shank (1) #91727 ........................  $39.99 ea.
Roundover/ Beading Router Bit - 1/2” Shank (1) #21936 ........................ $29.99 ea.
Keyhole Slot Router Bit - 1/4” Shank (1) #92035 ........................................  $15.99 ea.

To purchase these and other products online,  
visit www.woodworkersjournal.com/hardware 

Or, call 800-610-0883 (code WJ1577).

Completing Last Details
You are almost done! Drill 
1/8" holes in two of the cor-
ners of the plexi so that you 
can use #8 x 1/2" screws and 
washers to hold the picture in 
place. Drill pilot holes for the 
screws into the wood with a 
3/32" drill bit. Go ahead and 
pre-drill for the cup hooks on 
the front. If you are careful, 
you can also drill pilot holes 
for the screws with washers 
that will hold the chalkboard 
in place.

Sand the main wood panel 
up to 220-grit. Then, attach 
the top moldings to the body. 
We used glue and a pneumat-
ic brad nailer to speed this 
operation up.

Next, glue and clamp the 
lower molding pieces in 
place. This time, we used a 
few pin nails on the underside of the 
bottom molding in the front and on the 
sides where they were not as visible. Re-
move any glue squeeze-out as needed.

Once the glue dries, make sure 
everything is sanded up to 220-grit. The 
mitered corners and all edges need to be 
softened now. Break the edges by hand 
sanding with 320-grit paper, and go over 
the front panel with the same grit.

You are ready to apply finish. Our 

author used five light coats of spray-on 
shellac. Wait until it becomes tacky be-
fore re-spraying. When the finish cured, 
she used steel wool to apply furniture 
paste wax to even out the shellac and 
take down its glossy sheen. Work in 
small areas, and buff off the wax before 
it dries with a soft cloth. Another benefit 
of wax is that it makes surfaces soft and 
smooth to the touch.

Now all you need to do is screw the 
chalkboard and the picture in place and 
install the cup hooks. Set the clocks to 
the appropriate times, and just pop them 
into place in their holes. Super easy.

You can use a plastic drywall anchor 
to hang this piece on the wall. Different 
sizes can hold up to 50 pounds.

We hope that whomever you make 
this project for will return safely home 
or visit often in order to see your lovely 
craftsmanship and expression of love.

Drill shallow pilot holes for #8 screws that will 
hold the plexiglass pieces in place.

Use a 5/8” Forstner bit to make 1/8”-deep 
countersunk holes for housing the washers that 
hold the backer board and chalkboard in place. 
Locate the tip of the Forstner bit about 1/8” away 
from the rabbet to start drilling.

The author clamped the top molding pieces down one at a 
time to be sure they were as snug as possible. Then she used 
a brad nailer and glue to secure them permanently.
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What’s In Store
New Tool Innovations 
To Make Your Shop 
Life Easier

The Miter Fold Dado Set 
from Rockler turns a flat 
sheet of plywood into a box 
(four sides and a bottom) in 
just four passes on the table 
saw. The joints created with 
the set fold on the outer layer 
of plywood, which means 
each corner of the box 
features a unique continuous 
grain  — and the box has 
the appearance of a solid 
piece of wood. This product 
includes a custom 8" miter 
fold blade; two full outside 8" 
dado stack blades; 1/4", 1/8" 
and 1/16" chippers; and 0.1 
and 0.2 millimeter shims. All 
of the blades are steel with 
carbide tips. You can use the 
full dado stack separately 
from the custom miter fold 
blade, but not vice versa: the 
custom profile blade cannot 
be used with other dado 
stacks. The Miter Fold Dado 
Set (item number 54799) 
is currently available for 
pre-order at Rockler, with full 
availability in May. It’s priced 
at $349.99.

Contact Information
Festool 

888-337-8600

Hitachi 
800-706-7337

Infinity Cutting Tools 
877-872-2487

IRWIN Tools 
800-464-7946

Kreg Tool Company 
800-447-8638

Northern Tool + Equipment 
800-221-0516

Rockler 
800-279-4441

Striker Concepts 
704-658-9332

IRWIN® Tools has updated 
their line of One-Handed Bar 
Clamps, as well as adding 
new accessories for the line. 
The updated One-Handed 
Bar Clamp (OHBC) line in-
cludes both Heavy-Duty and 
Medium-Duty clamps, which 
can sustain 600 and 300 
pounds of force, respectively. 
The clamps also include a 
Quick-Change push button 
in order to easily convert 
the clamp into a spreader, 
or to install accessories. The 
swivel jaws in the updated 
OHBC line are removable so 
that you can modify the jaw 
position of the clamp based 
on the job requirement.

The Heavy-Duty clamps 
are available in six sizes (6", 
12", 18", 24", 36" and 50"), 
and the Medium-Duty clamps 

are available in five sizes (6", 
12", 18", 24" and 36"). IRWIN 
has also redesigned its Mini 
(6" and 12") and Micro (41⁄4") 
OHBC clamps. Accessories 
added for the line include 
items that transform the 
OHBC into an edge clamp 
and a corner clamp; wide 
pads; a hold-down jig to turn 
an OHBC into a table clamp; 
a clamp coupler to increase 
the bar length by joining two 
smaller OHBC together to 
make one larger clamp; a 
deck tool for lining up, spac-
ing and holding boards; and 
a stand for level clamping 
applications. 

Pricing for the OHBC line 
ranges from about $13 for the 
smallest Medium-Duty clamp 
to about $70 for the larger 
Heavy-Duty clamps.

IRWIN Tools One-Handed Bar Clamps

Rockler 
Miter Fold  
Dado Set
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The Tapered Dovetail Spline 
System from Infinity Cutting 
Tools consists of an ex-
truded, anodized aluminum 
router jig that works together 
with a brass guide bushing 
to create a tapered dovetail 
groove in the corners of 
boxes. A CNC-machined, 
high-density polyethylene 
table saw sled automatically 
creates the correct taper 
when cutting the dovetail 
splines to fit the routed 
grooves in the box. The 
system works with either 
handheld or table-mounted 
routers, and the sled works 
on most right- and left-tilt 
table saws with 3/4"-wide mi-
ter slots. The stop block on 
the fence ensures repeatable 
widths for the splines. 

The dovetail router bits 
that are part of the system 
create unique designs. 

Two router jig sizes are 
available; the system comes 
in packages with the 12" rout-
er jig plus 1/2" x 14˚ dovetail 
bit; 18" router jig with 3/4" x 
14˚ dovetail bit, or with both 
sizes of router jigs and six 
dovetail bits. A four-piece 
router bit set for the system, 
consisting of 3/4" x 18˚, 1" x 
18˚, 1" x 14˚ and 1/2" by 18˚ 
bits, is sold separately. Prices 
range from $93.60 for the 
router bit set to $359.70 for 
the system package includ-
ing both sizes of router jig.

The Kreg® Custom Pocket- 
Hole Plug Cutter lets you 
create your own pocket-hole 
plugs from any wood species 
(including your own stock, 
to match color and grain) 
and create face-grain plugs to 
blend in with a project more 
than visible end grain. The 

ting bit fits into any drill. To 
cut the plugs, just bore the 
holes as you would when 
creating pocket-holes. The 
bit is fluted to reduce heat 
and friction, with a positive 
stop collar to ensure the right 
depth for correct sizing. Cut 
the plugs you’ve drilled free 
with a band or hand saw. Op-
tional bits (sold separately) 
allow the Plug Cutter to work 
with Kreg Micro-Pocket and 
Kreg Jig HD pocket holes. 
Pricing is $69.99.

Festool has introduced two 
new 250-watt orbital sanders 
to the U.S. and Canadian 
markets. The DTS 400 REQ 
is a corner and edge finish 
sander designed for small, 
angular surfaces. The RTS 
400 REQ is a finish sander 
designed for flat, vertical 
and overhead surfaces. Both 
are designed for one-hand-
ed use and have step-less 
variable speed from 6,000 
to 12,000 rpm with a sand-
ing stroke of 2 millimeters. 
New features include a pad 
protector to minimize pad 
damage and protect adjacent 
surfaces; a rubberized over-
grip; bayonet-style dust port 
connection; and an optional, 
reusable filter bag with 
quick release. Both sanders 
weigh 2.4 pounds and have 
a 25% increase in power over 
previous models; they use a 
250-watt motor with Festool’s 
MMC electronics. The DTS 
400 REQ and RTS 400 REQ 
are both priced at $260.

Custom Pocket-Hole Plug 
Cutter fits into a Kreg Jig 
(K5, K4 or K3) in place of the 
normal drill guide block. A 
specially designed plug-cut-

Kreg Custom 
Pocket-Hole 
Plug Cutter

Infinity Cutting Tools Tapered 
Dovetail Spline System

Festool DTS 400 REQ 
and RTS 400 REQ 
orbital sanders

For videos demonstrating 

the Rockler Miter Fold 

Dado Set and other featured tools, 

please visit woodworkersjournal.

com and click on “More on the 

Web” under the Magazine tab.

MORE ON THE WEB
www.woodworkersjournal.com

VIDEO



What’s In Store continued

Hitachi’s three new 
cordless finish nailers 
are an 18-gauge, 2" 
Cordless Brad Nailer 
(model NT1850DE), 

16-Gauge, 21⁄2" Cordless 
Straight Finish Nailer (model 
NT1865DM) and a 15-Gauge, 
21⁄2" Cordless Angled Finish 
Nailer (model NT1865D-
MA). The trio is powered 
by Hitachi’s new upgraded 
Compact 3.0Ah Lithium Ion 
battery. Hitachi’s Multiplex 
Protection Circuit prevents 
battery overload, over-charge 
and over-discharge.

The nailers’ driving 
system is similar to Hitachi’s 
pneumatics: compressed air 
drives each nail, leading to 
zero ramp-up time between 
shots, increased shooting 
speed, recoil with the feel 
of a pneumatic nailer, better 
flush driving (even at an an-
gle), and fewer internal parts 
to maintain.

A tool-less depth-of-drive 
dial can be adjusted to woods 

of varying density, and a 
selective actuation switch 
provides either sequential or 
bump fire modes. As a safety 
measure, power automatically 
shuts off after 30 minutes of 
inactivity. 

The NT1850DE Cordless 
18-Gauge Brad Nailer ac-
cepts 5/8" to 2" fasteners, is 
capable of driving up to 1,650 
nails per charge and weighs 
7.3 lbs. It’s priced at $339.97. 
The NT1865DM Cordless 
16-Gauge Finish Nailer 
accepts 1" to 21⁄2" fasteners, is 
capable of driving up to 1,500 
nails per charge, and weighs 
7.3 lbs. Price is $369.97. 
The NT1865DMA Cordless 
15-Gauge Angled Finish Nail-
er accepts 11⁄4" to 21⁄2" angled 
fasteners, shoots up to 1,100 
nails per charge, and weighs 
7.5 pounds. It’s also priced at 
$369.97.

Northern Tool + Equip-
ment recently launched 
a new 3-in-1 Convertible 
Logging Wagon under its 
Bannon brand. It has a haul-
ing capacity of 1,800 pounds 
(36 cubic feet) in a large 
capacity bed (72" long x 38" 
wide). A multi-function hitch 
handle allows you to pull the 
wagon by hand, tow behind 

an ATV with a pin-style hitch, 
or add a 2" channel trailer 
coupler for connection to an 
ATV or tractor. Removable 
bolsters and a mesh cargo 
keeper allow you to convert 
the wagon easily to a flatbed 
for loading and unloading. 
Pneumatic tires with dual 
supports and beam axles 
keep the wagon balanced and 
centered on any terrain. The 
3-in-1 Convertible Logging 
Wagon can hold logs up to 8 
feet long. Maximum speed is 
10 miles per hour. The 3-in-1 
Convertible Logging Wagon 
is priced at $799.99.

The FLEXiT 4.0 light from 
Striker Concepts is a hands-
free, flexible LED task light. 
The Shape-Loc™ frame can 
wrap around tubes, bend into 
tight corners and magneti-
cally fasten to metal objects. 
The FLEXiT 4.0 emits 400 
lumens from a high-out-
put CREE LED spotlight 
surrounded by 10 wide-angle 
LEDs. It’s also equipped 
with four red LEDs for night 
vision and a two-color, rapid 
flashing hazard light. The 
base contains two rare-earth 
magnets and features a loop 
to hang or mount the light. 
The FLEXiT 4.0 is powered 
by three AA batteries (includ-
ed) and is priced at $39.99.Bannon 3-in-1 Convertible Logging Wagon

Hitachi NT1850DE Cordless 
18-Gauge Brad Nailer

Striker Concepts FLEXiT 4.0 light

Hitachi 
NT1865DM 
Cordless 16- 
Gauge Finish 
Nailer

Hitachi 
NT1865DMA 
Cordless 
15-Gauge 
Angled Finish 
Nailer
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2016 Annual
Collection CD 

Now available! All six 2016 issues of 
Woodworker’s Journal on one disk! 

You’ll fi nd all of the project plans from the 
year on the Woodworker’s Journal Annual 
Collection 2016 CD, from the stunning 
Greene & Greene Dresser to the 19th 
Century portable “fi eld desk” that draws on 
features from the Civil War era.

The complete contents of every issue 
from 2016 are on this CD: every project 
plan, tool review, shop tip and more ... 
Make it part of your digital library today!

 Item 59122 ...................................... $14.99

 Order now! 1-800-610-0883
(mention code WJ17 1)

Order online at
www.woodworkersjournal.com/wj17 1

• Half-Blind Dovetails 
• Through Dovetails 
• Box Joints

Rout Both Boards 
at The Same Time

LEIGH RTJ400

leighjigs.com SEE VIDEOSEE VIDEO
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Router Table Dovetail Jig
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TOLL
FREE
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Your Driveway

SAVES YOU MONEY—loosens and redistributes 
existing material, saving you from purchasing 
new gravel or stone.

EASY TO USE—tows behind your ATV or 
riding mower, fi lling in potholes and ruts.

PRECISE CONTROL of grading depth is 
adjustable from your driver’s seat.

AMAZINGLY DURABLE carbide teeth last 10X 
longer than steel on ordinary box scrapers.

Starting 
at just

$89999!

... with the ALL-NEW 
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Woodworking Tools & Supplies Index

April 2017

For product information in the blink of an 
eye, visit www.woodworkersjournal.com 
and click on “Woodworker’s Marketplace” 
under the Tools & Supplies tab.

1-800-BunkBed 71 www.1800bunkbed.com

3M 9 www.3m.com

American Fabric Filter Co. 65 www.americanfabricfilter.com

Armor Crafts 65 www.armorplans.com

Badger Hardwoods

  of Wisconson, Ltd. 85 www.badgerwood.com

Bainbridge Manufacturing, Inc. 73 www.bainbridgemfg.com

Beall Tool Company 65 www.bealltool.com

Burn Cage 55 www.burncage.com

CMT USA Inc. 65 www.cmtusa.com

Cook Woods 63 www.cookwoods.com

DR Power Equipment 75 www.drpower.com

DR Power Grader 79 www.drpowergrader.com

Earlex 87 www.earlex.com

Epilog Laser 55, 71 www.epiloglaser.com/wwj

Forrest Manufacturing Company 59 www.forrestblades.com

Freeborn Tool Company, Inc. 83 www.freeborntool.com

Freud 88 www.freudcnc.com

Fuji Spray Equipment 73 www.fujispray.com

General Tools & Instruments 15 www.generaltools.com

Grex Power Tools 85 www.grexcordless.com

Harbor Freight Tools 50, 51 www.harborfreight.com

Howard Products, Inc. 59 www.howardproducts.com

Knew Concepts 63 www.knewconcepts.com

Lee Valley Tools 67 www.leevalley.com

Leigh Industries, Ltd. 27, 65, 79 www.leighjigs.com

Lignomat 17 www.lignomatusa.com

MAX USA CORP 23 www.maxusacorp.com

Next Wave Automation 23 www.nextwaveautomation.com

Osborne Wood Products, Inc. 17, 71 www.woodencomponents.com

PanelPro 85 www.panelpro.com

Quickscrews International Corp. 57, 63 www.quickscrews.com

Rikon Power Tools 5, 71 www.rikontools.com

Rockler Woodworking

  and Hardware 55, 81 www.rockler.com

Sawblade.com 3 www.sawblade.com

SawStop 19 www.sawstop.com/upgrade

Steve Wall Lumber Co. 85 www.walllumber.com

SuperMax Tools 59 www.supermaxtools.com

Titebond 7 www.titebond.com

Triton Precision Power Tools 13 www.tritontools.com

Varathane 10, 11 www.varathane.com

Wagner Meters 23 www.wagnermeters.com

Woodworkers Source 71 www.101woods.com

WORKSHOP 2 www.workshopvacs.com

ZAR 27 www.ugl.com
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To shop, find a store or free catalog:
Rockler.com 1-877-ROCKLER

Sign up for our emails and get everyday FREE SHIPPING!
For details go to rcklr.co/224 or call 1-800-279-4441 
and mention code 224 at checkout. 

With a sturdy steel mattress frame, arched wood slats and fold-out legs, this Murphy Bed 

hardware sets a new standard for ease of construction and sleeping comfort. The smooth 

piston lift mechanism makes the bed easy to open and close, and the included instructions 

show you how to build a basic enclosure. It’s easier than ever to create with confidence.

I-Semble Vertical 
Murphy Bed Hardware Kit with 

Mattress Platform (54386) $374.99

A Murphy Bed that’s easy to build 
and a dream to use
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Finishing Thoughts
Good, Old-Fashioned Oil Varnish
By Michael Dresdner

Originally, the word 
“varnish” meant a 
mixture of natural 

resin and drying oil. Today’s 
oil varnishes usually contain 
synthetic resin, but like their 
ancestors, they’re durable, 
beautiful and easy to apply. 

Unfortunately, the term 
varnish may be used for 
almost anything that contains 
resin, and that confuses the 
issue. Before we settle our 
focus on the use and han-
dling of oil varnish, let’s take 
a quick look at some of the 
other coatings called varnish. 

The “Other” Varnishes 
Spirit varnish is made of 
just resin and solvent with 
no oil. Shellac is a spirit 
varnish, as are other resin 
and alcohol mixtures. Not 
surprisingly, they handle like 

Varnish: still handy after all these years.

shellac, meaning they can be 
sprayed, brushed or French 
polished, and dry faster than 
oils. Once cured, they are 
usually more brittle and less 
durable than oil varnish. 

Conversion varnish (or 
catalyzed lacquer) is a chem-
ically cured, two-part coating 
designed to handle like lac-
quer but be as durable as oil 
varnish. Thus it is formulated 
to be sprayed and to dry very 
fast, but over time it cures to 
a much more durable finish 
than lacquer. 

Water-based varnish is the 
newest and most confusing, 
since that term can cover 
anything from a modified 
oil to water-based lacquer. 
Therefore, its flexibility and 
durability can vary widely. 

Waterborne coatings have 
some or all of their solvent 

replaced with water. Typical-
ly they cure in two stages, 
first releasing water, then 
curing by solvent evapora-
tion, polymerization, or a 
combination of the two. Most 
waterbornes spray nicely and 
can also be brushed, though 
for flat surfaces, I prefer 
using a paint pad.

Oil Varnish 
Though it can be made in 
many ways, oil varnish is 
essentially a mixture of a 
drying oil and a resin. Dry-
ing oils, often nut oils, will 
dry to a solid when exposed 
to oxygen. The resin can be 
natural (elemi, colophony, 
pontianak, kauri) or synthetic 
(alkyd, urethane). The resin 
has little effect on the drying, 
but does affect the durability 
of the finish. Urethane or 
polyurethane varnish (the 
terms are used interchange-
ably) has the highest degree 
of both heat and abrasion 
resistance of all the common 
oil varnishes. 

On flat surfaces, apply water-based 
varnish with a paint pad to help 
prevent foaming and air bubbles.

For a video demonstrating 

brushing on varnish, as 

well as cleaning the brush, please 

visit woodworkersjournal.com and 

click on “More on the Web” under 

the Magazine tab.

MORE ON THE WEB
www.woodworkersjournal.com

VIDEO

Michael Dresdner
is a nationally known finishing 

expert. He shares his expertise on 
the DVD The Way to Woodwork: 
Step-by-Step to a Perfect Finish, 

available through the store at 
woodworkersjournal.com. 
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Continues on page 84 ...

Contact us
 with your finishing questions by 

writing to Woodworker’s Journal,

4365 Willow Drive,

Medina, MN 55340,

 or by emailing us at:

finishing@woodworkersjournal.com. 

Please include your address,

phone number and email

address (if you have one)

with your thoughts or questions.

How It Cures
Irrelevant of the resin, oil 
finish cures when oxygen, 
drawn from the air, bonds 
the oil molecules together. 
As they go from small to 
much larger molecules, the 
varnish goes from liquid to 
solid. Formulators often add 
driers which act as a catalyst 
to speed up the curing time 
of the oil. 

Exterior vs. Interior
Wood left outdoors goes 
through more intense hu-
midity changes than wood in-
doors. Thus, the wood moves 
more and therefore needs a 
more flexible finish. 

In addition to being more 
flexible, exterior varnish 

must withstand more intense 
UV light bombardment, 
and it must be formulated 
accordingly. 

Traditional spar varnish is 
a mixture of tung oil and phe-
nolic resin, two components 
that naturally resist breaking 
down in UV light. When it 
does deteriorate, it tends to 
degrade from the top down, 
getting chalky on the sur-
face. Sand off the chalkiness 
and you can reapply more 
coats again and again without 
ever stripping the finish. Sad-
ly, that’s not necessarily true 
of some modern varnishes 
called spar varnish, which 
is why you need to read the 
ingredients. 

Application 
All oil varnishes can be 
applied the same way, and 
while most can be sprayed, 
there are two methods of 
application I find to be the 
best. The easiest is to flood 
the surface with varnish and 
wipe off the excess. Each 
coat is applied the exact 
same way.

Scrub the finish onto the 
wood with white or gray 

Scrub the varnish onto the 
wood with a white or gray 
Scotch-Brite® pad, then 
wipe it off thoroughly with 
paper shop towels or rags.
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Finishing Thoughts continued

nylon abrasive pads as 
applicators and wipe off with 
paper shop towels. Apply one 
coat per day. By morning, the 
finish will be cured enough 
so that the subsequent coat 
won’t damage the previous 
coat. It goes on smoothly 
even in a dusty environment, 
but does build slowly. While 
each coat takes only minutes 
to apply, a thick coating will 
require many coats. 

Brushing Varnish
Choose a soft bristle varnish 
brush, like an ox-hair blend. 
Put some mineral spirits in 
one pan and any oil varnish, 
reduced 10 percent or so, in 
the other. Make sure the pan 
has at least one flat side. 

Soak the brush up to 
the ferrule in thinner, and 
squeeze out the excess.

Hold the brush by the 
ferrule so the bristles are 
extensions of your fingers. 

Dip only the last third 
of the bristles into finish, 
then gently touch only 
the tips to the flat edge of 
the pan. That will prevent 
dripping without unloading 
the brush.

Starting just in from the 
edge, deflect the brush so 
finish rises to the top of bris-
tles. Gently slide the brush 
out from under the finish, 
deflecting more as you go. 
Ease up at the end, then go 
back and blend the start to 
the edge of the wood.

As finish starts to thicken 
on the brush or creep up 
toward the ferrule, stop and 
quickly rinse the brush in 
thinner, squeeze it out and 
continue with a rejuvenated 
brush. When the entire area 
is coated, scrape the bristles 
over the edge of the pan to 
unload them.

Holding the still-wet brush 
at 90˚, gently drag just the tips 
of the bristles through the fin-
ish to blend out brush marks 
and remove air bubbles. 

If you regularly rinse the 
brush as you work, it will 
be very easy to clean once 
you are done and help keep 
the bristles supple. You can 
watch both the brushing on 
sequence and cleaning the 
brush in action in the “More 
on the Web” online video 
associated with this article.

After unloading the brush, hold it at 90˚ and gently drag just the bristles’ 
tips through the still-wet varnish to remove air bubbles and brush marks.

One of the first steps in brushing on varnish is to soak the brush up to the 
ferrule in thinner, then squeeze out the excess.

Starting just in from the edge, deflect the brush so varnish rises to the 
top of the bristles, then gently slide the brush out from under the finish, 
increasing deflection as you go.

Dip only the last third of the bristles into finish, then gently touch only the 
tips to the flat edge of the pan (inset). That will prevent dripping without 
unloading the brush.

1

3

4

Four Tips for a Tip-Top Brushed Finish
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Ash .............................. 4/4 ....1C ............. 1.85 .... Select ..........2.60 8/4 ..... Select ... 2.95 4/4........$103.00  8/4 ....... $109.00
Basswood .................... 4/4 .................................. Select ..........1.95 8/4 ................... 2.60 4/4........$  89.00  ....... $  93.00
Birch ............................ 4/4 .................................. Select ..........3.50  ..........................   4/4........$117.00 8/4 ............... NA
Butternut ...................... 4/4 ....2C ............. 2.50 .... 1C ...............3.25 8/4  .... 1C ........ 3.75 4/4........$100.00 8/4 ....... $129.00
Cedar ........................... 4/4 ....1C+Btr. ..... 2.00 ................................   .........................  4/4........$  87.00 8/4 ............... NA
Cherry .......................... 4/4 ....1C ............. 2.75 .... Select ..........4.90 8/4 ................... 5.75 4/4........$126.00 8/4 ....... $139.00
Cypress ....................... 4/4 .................................. Select ..........3.00 8/4 ................... 4.00 4/4........$  99.00 8/4 ....... $109.00
Hickory-Pecan ............. 4/4 ....1C ............. 2.00 .... Select ..........3.00 8/4 ..... Select ... 3.50 4/4........$110.00 8/4 ....... $137.00
Mahogany (African) ..... 4/4 .................................. Select ..........5.25 8/4 ..... Select ... 5.55 4/4........$124.00 8/4 ....... $127.00
Maple (Hard)................ 4/4 ....Select (N) . 3.00 .... Select (W) ...3.65 8/4 ..... Select ... 4.50 4/4........$118.00 8/4 ....... $126.00
Maple (Soft) ................. 4/4 .................................. Select ..........2.60 8/4 ..... Select ... 3.00 4/4........$  97.00 8/4 ....... $107.00
Oak (Red) .................... 4/4 ....1C  ............ 2.10 .... Select ..........2.80 8/4 ..... Select ... 3.95 4/4........$107.00 8/4 ....... $129.00
Oak (White) ................. 4/4 ....1C ............. 2.20 .... Select ..........2.80 8/4 ..... Select  .. 4.95 4/4........$107.00 8/4 ....... $135.00
Poplar .......................... 4/4 ....1C ............. 1.30 .... Select ..........1.80 8/4 ..... Select ... 2.00 4/4........$  87.00 8/4 ....... $  91.00
Walnut.......................... 4/4 ....1C ............. 3.25 .... Select ..........6.25 8/4 ..... Select ... 7.00 4/4........$129.00 8/4 ....... $149.00
White Pine (Soft) ......... 4/4 ....F.G. ........... 1.40 ................................ 8/4 ..... FG ........ 1.80 4/4........$  80.00 8/4 ....... $  86.00
Yellow Pine (Soft) ........ 4/4 ....Clear ......... 2.20 ................................ 8/4 ..... Clear .... 2.60 4/4........$  92.00 8/4 ....... $  99.00
Western Red Cedar ..... 4/4 ....2C+Btr. ..... 2.50 ................................ 8/4 ..... 2C+Btr. . 2.50 4/4........$101.00 8/4 ....... $107.00 

STEVE WALL LUMBER CO.
Quality Hardwoods and Plywood For The 
Craftsmen and Educational Institutions

Send $1.00 For Lumber Catalog
Prices Subject to Change Without Notice

OLIVER MACHINERY DEALER
HARDWOOD PLYWOOD

CUSTOM RAISED PANEL DOORS
CUSTOM PLANK HRDWD FLOORING

THIN CRAFTWOOD
EXOTIC LUMBER

STEVE H. WALL 
LUMBER CO.

BOX 287 
MAYODAN, N.C. 27027

336-427-0637  
1-800-633-4062  

FAX 336-427-7588
Email: woodsales@walllumber.com
Website: www.walllumber.com

WE SELL 

IN LARGER 

QUANTITIES!

Above prices are for approximately 20 bd. ft. bundle of clear 1 Face  (except for cedar and white pine or lumber listed as 1C + Btr. which have tight knots) 4” - 10” wide  •  3’ - 5’ long.  Lengths and 
widths are random.  Add 15% to price of bundle if you specify particular lengths and widths.   Lumber is surfaced two sides  (13/16” on 1” stock • 1 3/4” on 2” stock) or rough.  Some of the heavy 

Please 
Specify  Rough or Surfaced Stock.   *Add $5 if Rough.   (Shipped in 2 bundles)  Add $5 if over 5’ Long. 
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WOODWORKER
®

T H E  C O M P L E T E  C O L L E C T I O N

TODAY’S

Call 800-610-0883 
and mention code WJ17 3 

or order online at 
woodworkersjournal.com/wj17 3

Item #48689 . . . . $29.99  $24.99  

This CD 
includes 

every project, 
technique, 
trick and 
finishing 
article that 
appeared in 
Today’s Woodwork-
er magazine — the 
predecessor to Wood-
worker’s Journal.

The Today’s Woodworker Complete 
Collection features over 200 project plans 
with complete step-by-step directions 
and photos. Order your copy today!

Great selection of premium hardwoods 
and plywoods, custom mouldings, 

bulk packs, and more!

Call Badger Bob Today!
(800)252-2373

WWW.BADGERWOOD.COM
badgerwood@badgerwood.com

Est. 1986
Walworth, WI
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Did You Know?
Woodworking trivia:  
a depth of knowledge

HEY

Medullary rays are the structures 

in wood that radiate from the pith 

of a stem outward to the bark. They 

align vertically to the annual rings 

on quartersawn woods such as oak 

and sycamore.

Curiously, although sandpaper 
in some form goes back 2,000 
years
most of its development has 
taken place in the last 200 
years. Once made of natural 
grits, today most papers con-
tain various synthetic grits. 

What Does It All Mean?
A quick guide to terms from the 

world of woodworking.

Mortiser: A machine similar to 

a drill press but with a hollow, 

square chisel surrounding the 

drill bit, used to cut square or 

rectangular cavities, known as 

mortises, in wood 

S4S: Lumber that has been 

surfaced on all four sides

Sliding dovetail: A form of 

joinery similar to a dado but with 

angled rather than vertical sides 

and a mating piece shaped along 

its edges at a corresponding angle

Submit your 
own trivia ...
Send in a curious fact about 
your favorite topic and ours: 
woodworking. If it is selected 
for use, you will win an 
awesome prize!
Submit your Trivia to Woodworker’s 
Journal, Dept. Trivia, 4365 Willow Drive, 
Medina, MN 55340. Or send us an email: 
trivia@woodworkersjournal.com

 Ed Stoller of 
Monticello, 
Illinois, will 

receive a 
BESSEY K 

BODY REVO 
Parallel Clamp 
Kit for having 

his contribution 
selected for the 

Trivia page.

Your Trivia Test:
Q What time of year is latewood 
formed?

Latewood growth rings are formed 
in late summer. They are darker 
than the earlywood growth rings 
from spring.

Answer
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Well rooted: Although their roots 

can penetrate the ground to a 

depth equivalent to three times 

the height of a tree, usually about 

90% of the tree’s roots are in the 

top foot and a half of the soil. 

Medullary rays



Introducing the SprayPort® 6000 Series
for a Flawless Finish

• Compact and robust 2 
or 3-stage base turbine

• Pro-8™ non-bleed gun in 
gravity or pressure-fed 
options for superior 
atomization

• 25' Lightweight and 
flexible HyperFlex™ hose PR
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LEARN MORE AT WWW.FREUDCNC.COM

How Can You Get
the Most Out of

Your CNC Router?
Use Freud’s New CNC

Router Bit Series

8 Piece Sign Making 
CNC Bit Set

Item # 87-108

8 Pc General 
Purpose Set 
Item # 87-208

Freud’s new CNC router bits are specially 
formulated with our exclusive TiCo™ 

carbide, unique cutting geometries and 
Perma-SHIELD® non-stick coating for unmatched 

cutting performance and durability on workshop
and small CNC machines. 

With over 25 years experience in developing premium 
CNC bits combined with being the only manufacturer 

that produces its own carbide, Freud is able to 
create these new fi nite, yet durable CNC bits that the 

woodworker needs to create premium quality projects.

Whether you are creating detailed
inlays, decorative projects or sign making, 
Freud’s unique, initial offering of seven 
new CNC bits and two new sets will
deliver superior cutting performance and 
quality fi nish. Ideal for hardwoods, 
softwoods, aluminum and plastics.


